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5T*fr wtifefr 1880 *&tc¥ wPt® *w 

‘Power of Movement in Plant’ lfa ; ¥ 4IH 
ton ftffi hiNtor cf, &1 «cto fifwr 
«icto fwr fis¥«ft fNtift* toN fcvn 
ft, ftii wti sfa * ¥¥Wot TOftj 
TO I Stf&l 5 ? TO «HfN ffCTO ^CfWCff 


-fflwi ¥tffftTO I TOft "I 1 !! TO Wtffo* 
ftftfc fcro cstcvv ftit* ft® fttf ¥W¥tci 
fft® «rro* ffronjJtlwf ftfTi ^twt¥ 
(▼•n *ftw (^'. fft» w <¥- 

<<¥18 *tt t ®*rt «ifi 
ftd l?r¥l *ftC¥ I Ollft TO1 

fi); fti croi cn*i—cf U%& *rtwtf- 
*ft¥ ¥f1 fftf*!, ¥tl ¥C1¥ ftftft^tf ^TFf 
TO *m«ltl¥l ft^¥ wm eft TOF¥1 
»lt» TOCfl ¥CfC¥ ®t*^¥ ftvn ¥Tf^ 

Cf, CfC¥ SlWI ftTO 

TO«ftf fW CTO ffW* 
fc«¥l Itl^^ ml feTO«Htt¥ JWlftf 
n«rtc<f wfii $<*(* fw ftfii wftw, 
ftw on ¥«*r ftft ^tftftf ¥fc^5 ntw ft i 
1909 titw «ft^t=r ftTOt 

4¥ wr* ^*t» *tfl¥l ftftn 

TOf ¥tf¥ Cf, *lftnft5fC¥f *fn TOW 
«ff*rft«ft* « »• ft**T to ^tt*r w 

H^C¥tCM TO «tt* I ft!8^ ¥^5¥¥ft 
If« nftTOTO TO ftftlWTO CTOf»lC¥ 
3T¥«P^l8¥ TO 1 ¥ftlf CTO 1 

to TOtfro *fft»rftcf:¥f h ftfi to 
ctoi cto i toc® n*tncfi«ft 3®ft< 
C¥TO «ft*KftFf I ¥11 TO ¥11 ®CTO 

frto-4i TO*n ifyifi a *nir»tftcTOf 

I{ti\ ¥tc® C¥ft ¥¥t^l ftTOftf TON I 
TOTOf! ®¥^1 Wf¥ CTO 
fCl ftfNl W fW ¥tTOH ¥®¥«ft 
fteff TOi ¥wc«r* ¥cnfl ¥f« ®f» 
TOC¥ TO* *!< 1 TO « ftf< TO TO, CTO 
vtll fN ft 5 ? •NteTO CTO¥ 1 ft® ¥tc* I 
wipie* nti'eft tiftes to nti i TOt^ 
feftt-fTOftfai *f c*t»rt#ti TO etc® <* 
TOC11 TO*?t^ WtCfl TOTO To, TO* 
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♦til «•* citpfi ¥fl«| 1W Utlll ¥111 I 
fai 1926 afctci until ft«ta''t ^cititm 
CfltWl Cl, $ Cltmi «f®T¥ Itll ^ 
Wf¥ If, ftl £ fftf-ft:*® 4fK *11 
itltlftf *f¥t< I f®ft $ fft¥ fltlltattl 
WtH ¥Cai 4 *\ ®tClC¥ ¥ta *11® ¥Cl 
¥t ftaffir® «mt« it«taa ata atcta fcna 
«cita ica cacaa ca, at* «ft «^<fi® eaten 
^t*fl fCl I *C¥C® flTflft * flfol, 
1®1K <St Cftcni «f®J¥ ¥tl1 » 

c¥ta itauftf nnttf i 

wtntat fractal <1 fact «$a ncaam 
ftl! «a< HCfCl 1938 $tca? Ifnil} 
ffat^ tiftii <«a< *ftf¥ wl5 ftfafc atm- 
«ftf W1«f ?a* f 1C® HI 11, n ftintcil 
, tc*t« 5 catnf& if aae® ntca i ci i*t¥ 
CaC¥ ^ nit«ffi> fiftl! ¥11 f W1 'Itfl Iff 
Gibbcrolla fiijikuroi $ itltlftf 
nfUfl ill Cl«111W1 Gibberdlin I 

1946 alfw ftcna-fali> fl'. ♦ffl 11- 
aafn 'nnfai® ^Jti ati cat* iff 
Itltlftf nai< *fl¥ ¥*C® 111 fa, ®tf 
iti Hcsti utcif¥ utfi® i 4 $ *ftt<f 
«rcitn ¥ca fin natnfacacf iff® « 
cfcta jtc&ta natnftcacfa ftl n I 

fcfccna ftfn ii ii, itwtf, fun 
i itfJtiftn f cuati itu cf 11 if tft® 
If i ilfii w« fffl anas 
ift^i *c® ntca I ajtntafcf itatmtca 
tfaf s®ca*&’ an ai i fataawn an 
cat® itci, afcia nciftncai nci itwi 
i\iU itwta ifi*ca *Utft® ff, itatf 
3 JI wf atfWtf final® fill Kia. irfBi 
ft®ca iiftci lean #i« i icici ffacaa 


ftitwcf an if ntcUvfftft in *n 
ivacf an m itwt¥-*f®a i 
‘$fni *®tncfc’i fifiw n*Vn cnci itn- 
fia f fw-ittfftM nfasi <an ®tcni fiwt- 
iaci acafc «tan« m wmi 1880 
*fctcar itifeli iftmJJftcii fena iititf 
ftpfl hi ica ca §c«m latent m 
acia, ®ta wr ftca finti^ci« aeaj ai- 
iti aea fi®e#a iH acifti i cife- 
aeiftcia ca, itciti ♦fleaa cita- 
ifici ‘cntitai^i’ iaei uw ®ta lei 
ii dta cnci if eftea fecnai «ratft® 
fei i ftf il iwtf naWta at«i laft® 
aafti 1910 nrtrenr afcm-cuma n«Wi 
ica cfitwi ca. aft fJicaa ®»itli»ci cie^» 
cm aa >aa^ -«i fi^» ftitfti nftta 
ifi«n s &tlcia ♦na afnea c«rni ati, 
^taeii ®ta fena »ttcna f#ai intfif- 
®tca^ ai i 4 % nalita nafft® aen ca, 
$c®ma nata catcaa ‘cntifaftemea’a 
ici ac® ntca n, ftaa iciw fti i^n 
^{ 5 a aeaj cftcaa catnteatn ififtif ff I 
!®aK ajtntaTti fi-pat ititifti nfte«f* 
«ratcfa ww aeiei i 

if na faajt® fawr^t «w% ifti- 
nj?ftcif*ftf nfiiti fi<c« ict ills 
nitu lean naea f®ft ifi«n>ftcia 
itawlS i^caa «n cacaf fafia ica 
iitata-cicia life aesa ^aa aftci 
facia i ic® ftimfet^i caea ftssi n 
“iitata-cania aeaj cicn can 4f na 
afi«n%flit5 caw ftci 'iitatf-cieia 
a«f5 ucaa atata 4* fief aftci 
ftwa i s-ii *tcnx cam can 

ca, ca atca utata-cii antcai acica, &ta 
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finite fira *¥*{?* qt<«u dra ntran 
*fc cfc¥ <it'e*t* ¥t**t ftm, ^ftra* 
c¥tw* nft m ft¥ ^ *c*¥ CT% *rai 
*:*$ *tc*i cnnc«i=r ra, wi raft n<*t¥ 
¥fii*nj&ftra* ®w ¥rtnt*-ra£*!i fcn* 
itmnti, raft ¥ft«*rj&ften* *n 

*jtnt*-rarai* mu ¥tra. «?*«* 
wi *ft nti, *<ft ratra* *i i 
fcnra* niterafa »ra< <*¥*r *n« *n 
nitei cnra u«¥ ftfansrat «ratfte 
me* cn, fcflra* racf« fltfirara* w 
mum irftcn n# fi i 
*tit«n *fSnnten te* *tnt*ft¥ n«rfti 
4*fii fedra* fift* ¥<rar fc«^5 f? *« 
*¥ *<n enra «ra ¥<rar «ratft ® * * «ra< 
«itn¥ *mI 8* |ft *i ftfta nfiitfn 
Jitw ¥«i fern fcftra* cnVf®T¥ 

* c*ft 1 fti ¥^ntc=f ftwtftn nitefttra 
'•I n* fftrw* *ttn wn* ftfta 
*tntift¥ mrft n<ra*i ¥*ra w *««* 1 

*£¥*¥ $&»-* ftft ** 1 *i6«itra 

*«n n®tfi¥ frttra* ¥tfaft* imi 
^tfi fift* rata® ftev nil ?c*cf 1 **n 
fo*f& ant* rata =it¥ irai— 1 nfara, 
ftltraft* *U ftfin I *¥ *¥ CaKta ¥C¥J 
fiftw iftt*ft¥ nSra* wttf «(&¥, ®ra 
*tm* wnifc ¥ft$itft «it* wm 

*fift C*ft* ft$ft*ft* ¥C¥T Cftratf*¥, 

taratftf. ftatftf ¥tnf5nitcnl8¥ 
■iJtftra* «t*n ura* rate *6*rt* 1 ¥fift 
rail* ttfftra ^fvtait** ftfft *qi *11 
¥te «w* «tift ft* * cm, fcfira* fifti 
rat**fa®t*ft « nfenti* i ntutrn: 
¥tc«* ¥«ratn, new *ra®tn, nyi « ntvnr 
¥fttn* *H in *f*ra*ft* *t« **{& 


fret* [ 23n tf, 7* >mn 

¥t* *rm nt¥t, *n ¥ ¥cm *ran ftatfl 

¥111 

firatrafta raft* f rfft*ft* **fi¥t«$ 
firatram ¥®r¥ enra nra*t enra 1 fiw- 
c*fi¥ "BfifPr® v*c*f« *w *¥¥* nrttni 
¥£?* fiw* ¥fw *cm imtfte *1 nt*t**n- 
»f«* fefi*fC¥ f 1 ^¥* ^fic? nfil¥ ¥*1 I *- 
¥t¥i ¥c*¥ ra%* fcfoc** nritn’fn, ¥in* 
¥H wi ¥fc*t^nc*¥ ¥*1 ntftnr new 1 
f¥ft* ra%* *^t*i¥fn* arit^ ¥tn, 
fcfic?* ^wtnn* ¥«¥ci¥ ra*l*^fttfi 
^iciinit* ntitir ¥*11 rata 

ft'?! *t*¥ ftfl «f¥t* frttc^* 
nn ft nt«*i cnci, fi« ¥tc?* *tnt*fi¥ nta 
¥tf 1 ¥¥*« w f* ft 1 

§ft«r-f^t!T«ft* cn n^ f#it* 
¥«ii ini f«cf, *1 fift* *«n* 

cftt-ftem *1 ?fti n^ra 1 ftar 
«ft* •** finit® ncf* ¥¥wn f#it« utra. 
»rfc¥ ini f* taffftn^ *1 ¥t¥=»; ¥<t^ ¥*1 
raft raft iff* ftcstfi¥i ¥ra 1 iftfU- 
¥*n *¥i nti, rai^* fftftcw ¥tra* 
^fti ¥ca, c¥»ift ¥i sen* *f%, ^rarvf*, asrt* 
’gft, ^fcitnn* ¥nf raft* 
nf p ii**w c*T* ¥t* 1 «u ^ira ntc* 
ra, n* ¥jra *t*^-t¥*t* <rtiraft*¥i ft r 
nira *¥i it* ra. n* ¥^r® « n* *¥* 
*t*ft¥*t* n* *¥* fefira* nnn wn nft 
*1 ftt¥* *1 ciM* fi * 1 1 ¥t*ft¥*i nft^n 
vn ift? «t* nfi *1 i^nfiirt* *¥ ¥t* 
fie® *tnj f 11 ¥^1 ¥t* ¥l¥*¥t* <*¥^1 
¥¥ 1 rnnti *fi¥ frtftnft 

nfti ft* fif*i n^ra* c*t* ¥£* 1 
fift* ¥tfi¥tf frtft- 

n^w fiw n*ra wft ¥fi-*raw \nra* 
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w flmtfi ¥W 

v*H nwiwi ¥ii *tn *wc*. ¥fonr arcitcn 

¥ «OTtW^* ft*« C¥ff ¥1 
¥ti WtntWt¥ flffli Clf* ¥11 *1 *tC?* w»r 
¥HCW8ft«l ftCf* Wtt *&?-«<* 
«rctH w& fwt^n ftfra «ti* &fa* * 
¥•5 ¥# ¥ft* >TW^H«S! I ¥*t¥l *ftfw 


*t^C¥H Cflt¥ ¥*¥! ¥>, cfcwtw, -HI, 
¥ttff «rsf* ¥c»w sp« ¥¥tw 

¥fft ¥ ¥CTI fc«,ft¥*. ^¥(3* fill 
*H «W *1 lf¥» ¥ 

¥¥t* *1c*fl ^IClt«W« ClH *fff*C* 
trttwi ffafofo* ¥<41foc* «<¥ ftitfr 

f t¥C*|Jl VH ¥«C¥ I 


¥tifl#tf* 

ofaufero 5cit*it«iifa 


¥fi, **i 

l*itfti vs ifv 

<f¥tcifl ¥*** fe*ni ^!*ii §fl*i ih- 
•PlI TOI fiJWH ?¥, *% ¥*¥, 
nfa* ffa* f¥t< «r<*i citf 

<tl Cfl C¥t1tffe f *C¥1 fc«,ffa fll, ¥tt¥l 

wi *i ¥tiflif*rf* i n iht* fan «*, «^f, 
nft* »rt«y n«rt«f, ftfi «« w 
^ftCH *1 Crater ¥1 qfaljfl ¥tCT f fafb* I 
^ ¥t*l1Vfl* ftf 5?to* Magma chara- 
ber-¥i TCfltWtft Sp?¥C¥ Vent ¥fl *1 I 
*Hfafl CfC¥ fafaNl flfal* f¥f<C¥ ft*1 
<W ft«tl fe*E¥f1t¥ ^tyvtf* Wll 
¥rti«iftftfl ¥«jwci ciftw *ii*i ft*® 
fl1t¥, ¥fC¥ Magma chamber ¥¥1 ¥* I 
¥Tt’TjTI 4ftTO ¥fWCW*, ffft**, ¥Jt^- 
fafaiti, c*it*i, fjHPnt*. vMjwflnn, 
nfctfaifa, tttotov** *m nflwtn fe^tfsi»t¥, 
ft^t, *»H*t¥ ** artfiw fan fft» i 
^nyvrtwi to n fjff «i *i, r *u 
WJ Hydrogen sulphide (H s S), S0 3 , 
ftflf vfnlvftv (C0 9 ), ¥tflf 1 W 1 - 


¥t^®(co), hci. nrnw (o), flfacsFfw 

(H\ C3Plfl¥ (Cl) «W (¥tfl¥ (F) 

4 «»fsi i ^ m «rfi loo* 

C*T- I ^Hl ¥1 cwti, C^i «Hl 

njH> -fwt< i 

W WJ *lt«t^ «HH I 

»it¥t««¥itnjRt¥ ftwi '•ttwj 

C¥^^1 ¥t«tl ¥W VHjltl CSl f 

« njt»Ttw *tyfc«ffl nftyti m i 
nfiryH *it«tc¥ «wtfts « 

Hf*|¥ fy«¥ ¥11 M I lf>f1- 

lfi<¥ «tl ltf¥¥¥ ¥ fluff* 

f*4hrt ¥H i c<ff ¥ ft*i i* n f^ri 
«C*ft?fl, f¥¥ *lt*1 

Cf C¥ l» Itfl V I 

¥fl.JSftWfl flfl flJtCffl Bff « 

fltfUtlfl ¥C«I ffltl ¥lftlCfll f¥| 

W ergy ffiifti ft*1 ftlif 

¥*rtfe c^:y it! i *J'» cfflc* 5>10 

c*iftflifct« tW ¥ftfll «tii ^f cm ffC¥ ttl 

* fcnif fV*in. ffffi^i i 
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t 235 9*. 7t 5W1 




25-30 ftwtftfetl 51® I 4tfl 

9C*7 •r5*fa® (1-3 c*r: ft: 

) Lapilli 9C5 I 4®ft •tW9ftfi9 5®- 

fti¥ iftrw 5r? i «n*fftTi *swryft5i 
5fK <i% 9tfa, Feldspur, Leucite, 
Augite. Magnetite ft*fa 9E9 

5tt* I 

^Jtnjit <jft^hr fa®* etc® t* 
flfinr ®tt5 i tot 59Cit 'fim 5®taf 
ttc* fk* ifai fw ®9tfc rtw ftfa* 
9*C99 •fafa ttw ®c*i 4ct9 twj 
Batholith 593 vf faC5tftfet9 •tfstfifti 
5t9tc®« ®itftn $®Ef i ^ce *9tfc to* i 
4®ftl «t9t9®: •Jtft® f551 Granite « 
Granodiorites f«9 5$« I 

BathoIith-49 C5f9 'S&tffa* Lacolith-^ 
fKfl ffacfc ^*lfatC9 C991 919 I 49 $59 
ftc® $®5 W 49^ 'fft 59t9 991 45 

10C-200 faC5tftfet5 5*® OKI 9t9 I 
•ft5 5*C®9 ®’tC*5 fe«'®W Lacolith 
C9E® C9t& Pbacolith CM1 9t9, C99C® 
Lacolithc-49 9®—®W¥ 599 9Jt5J1 

5*H ft&CTI 9C9T Writ 3tC9 49<> ®T« 
9C9J •^ft*®tC9 ®9®t9 ®C9 I 4«f5 Sil 
9tC9 5fift®l 999 55«tC9 Wf* *C1, 
®59 •tlW’ftl tfo 9Jt®9lC® ®ft® 951 99I 

4 * «ncn* sfttit 5ftfo®t cftvi ftti ewt 

®E9 $*C® C991 9t9 I Cttfctfa^C” ftfai 
•9»C5 9951 9ft* 9tC9 ®tfcf «IW¥ 599 
^ f95t ®CS5 9C9J $®5 9t9l *H 9C9 ¥951 
$r®t5C5 «l9(ft91 9»t9 I TOV 599 ftfaf 
f5ft®C95 9C9J 5?fft®®tC9 9J|5 S 91 ift« 
919 ®9tfc 9liC5 ®t£® Inter bedded 
instrusion 5C5 I 

495 fl* *il 5t®tf9f C9, •Ic99* 


ftfltfti •fJVftt®! 5$f ft99 faf 

®t99 ft5tC9 ftgfaft® ft99«ft flfitft- 

CfWTl 

•tWlftfwft ^fCf 9 •ftfatfa® 4tf5 
•9ft® « 9t5t9 •fatC9 5ftS«l •9TV 
5tC®9 599 C9 59 ftfa* 9¥C99-f55l 9ftc« 
C9CTtl, ®t* 5®¥9l 90 ®t9* 9Jt5t*$ 

fttl I ^9E*9 2ft9 36 9tl4 5®tC9 
99tE95«f59 sfltf ® 9ft5t5*- 

®f59 5tt5 •5^t5 4ffB 5Jt5t^ ft5t®9 
5f99^9 •5J1C9 •^ftiS I ffCfl •®1®C9 
®t59t<91 ^fti 99 «ff® ftE5tft5lE9 10° £5ft- 
c<ir® i ®®49 loo fa: ft: •®ric9 ®fa9t®i 
1,000° C5&C-9P5, fa® •®J®9 ®tE59 20 91 
30 faWtftfct9 9^C5 ^5C99 f-!5t®CM 5t5 
«^9 C9^l 51 9«9t9 fa5t®9 t^9 59tt« 
•tEtl *jf99fa fa®C59 stress-49 
nf99t9 ®Cf tt^E59 5® 9C9 •8J5C99 
9Jt5f*6 f55l®9 5^« C9C9 9t9 49^ ftf4t®C99 
5t*f Cft5« •Wf® ¥t«CT ®C9 E9C5 fal 
ftl5l ®95 •9 J 9t9 d\®t9 4 5jt5 *C9 
49^ ^5C99 •tltlftftfl 95 ffC« 
9tlE9 C9f9E9 5|1C5 I 4^ 4t|® 9t4 
* •ttMftft C9Ct •9K5t®E¥ Ctaf^t 
•1fH5t® 951991 •C5® 599 4t{5 9fa 
9 r l^C59 *ff99E^ •5W®t^C59 99T ftE9« 
5t®1 C9f9E9 tfft5» ®99 ®ttf Fissure erup¬ 
tion 9E5 I Ctfc Cf 919 ¥C99 C9, 9^9- 
®tC9 9^ |®C99 fttC^f 9lt5„9l C69tC5 5fa® 
5t®tl •tf 4 T«s5tC®9 9?^ 9E9 I 9JTC9tf59- 
«f5l® ’Jft9 = ^9 ®fa5 5^3C5?i9 
C991 9t9 I 9Jtl9tf5t99 ®95 9Jt5.9l 

^*fC9 ^iwl 5t<r^ ftf5t5 4E5 

®tCW9 ®«5 •9®tl fC5 5T5t9ftf 

5fl9^5 5t99 fC9 f 9TtC9tf5C99 §1C« 
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q^,1970] 
iff VVttV cupolas ^1 W n?K * 

»irtnfan¥tr<i nfirctft writ wr* vn¥ 

TO «T 5 J* ivt* *lt¥l cupolas-<ai inn 

cutcn frv niro, cron to ¥?i 
to cnntcn ntfen en«n firw vtctifofw 
*?> *ci «ftc¥i ntc<rtf*n«ft ¥fa 
« it«i *n cncn vtwiftfi* ftfai 
in *rc? i 

^ cncv nfafti <ri ¥c?c* iw 
rffaifa vsjiivn tow few toi? 
vf«i tovci ?tntift¥ nfiitfn *’jft- 
$* vtitfw vcv n*c*t? ¥cn ivtcm 
vfr ?? i «it?i nite «fn«r ntenrii 
n$* n?cs? nfr vcnvi fen 

vfvn ♦tfsatffa ftn sial v? 

cwtn Ann. cTOn granite fnntvcn 
n«ta$1 50 fn: fat-ni* c^flli 
ftntt ncu c^wfaw nftcvi nfinw v* 
vtcfiftnti esc? c^t icn vrTtflr® Prni 
«fti 50x10- 13 ¥jtnft / cnfifnfct? nfi- 
*rti vtnivrincii cif»r¥ fro <«? crc? 
fff ¥i ^tn^S^on <a* vtnf<f*ic*ri 
nen fnitn vs ii* fti vciTOnfni 
TOfs c*T\*t? i A vf*A vTtnjm csitni 
•nHnfatv vctv to nf^r^ vsvt? nft- 
i* ¥c? i njtni vinntcvi '*ws^ «rnf=» 
TOw if* i ?tt«t« nw 80-85% vpr nten 
<1 win i wten? vfiwtvft units 
wi to ntvc«r« vpwm ?*&% w^nf-r 
n ftc¥s ?tw ntin =fto view 
fafsi ntcwti w fantves c«f\it? to «i 
TO.T^ntiv? towi fn i ci ns vtm- 
ftft n)cs si ^s stes vsftv, ensm 
w njess wnl sfts «rcsn vci i 

«Hyvift«« ?cn =it^t vtffafsftfc 


vtcirifnfii vH *u cs ns vtc«if»tft? 
5* far*? 5fn$ nsts, vtcss vtffvtf 
Composite cone sen I <*fe ns VtCtTlfifftl 
5 * far** sin nen 35 p efti 

fc? v?fw vtntn? ^r«rit?t vtc?f- 
fnf?? stn vt?^ nw, vtt?* vtff«c» 

cinder cone ?c«l I VtC*l- 

f^lftC¥ spatter cone ?»ll ?11 VCRf 

w *it«i v«n nt^tvtc? ^ntftc? ntc¥ i 
^tc* nvtffvw vtmf’iffl ?c*i * cw— 
?tii fnfn i 

vc^f to vfcmfltfa c?c¥ ntvl, ¥t?i 
* itl ¥c? v^cvfn^s nn cn 

vt ¥n, cn«fn feni ntvi 
^ftl ^tT^ntC^? cntvtt f^C¥ eprt, 
?tfn, nii.« nen fnen vtnt* 
n 1 ® cnfflci «rfc*r to vtonftfin sfcn« 
4*lcs? ffen n# nc? i 'iinn'« enm 
cncn cn, ntvtcnfis vvtr nffcn cicn 
nffln *rti fn^v net f??tfe 
ntvi-?t^fn? vi ¥t?cii ntPMtrsji 
ntn^fw vl <«tc?^ ncicn 4?tcn «ft? 
100,000 f¥if?¥ fn&t? »lt«l i<f¥i 
¥C?f*¥ I 

<jfa^a VlC¥lf«lf«¥r¥C¥ ^IC¥? ¥1W 
•ms* «i nnwtft ¥ii mi 

infivi n^c¥ vlcnfnf«¥f 3 ic¥ fwl 
carflt^ U'S9 ¥11 ini, c? »l? 
vtwifnft cnc¥ «rn^ vt^nti nci, 

Cn«r*IC¥ V^lV, C?«f¥ CHI ¥ ?tC¥ ?tC¥ 
Hti, cn«fac¥ y# »TO cini 
vtciif^ifi cnc¥ nc^ ni, 

cnt»fnc¥ f» to ic¥t i fi^n nvtfti 
«t?cv ( 1908 ) Lacsix vtcilfnfflnf'icn 
sti|8 c«i?fc¥ vtn ¥C?*i i *TO 
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wmsfa*!* l 23- In W1 


(1) Hawaian (2) Stromblian, 0) Vulca- 
nian (4) Pelean I 
Itaitte cw«l ftil 4* c*fN 
atwifafi cw *rit* fta ftc* *i 
w «wi awivrta a* an 

m *\ 

Wli caft f*rf»rfa* ate* ^watnci 

a*f*S 4*< fttTFfaa **t1* *itf 

*% 

call ^ aca i«T*t*rm *tf«w 
m an area i ataatfhi catft* artdrrftfa 
ftftfti &*rci ataatcai c«rai atii 
facatia aid* apyaatcaa cat* 4>r* 
wtwiftflca c^i 4« nt«t* 
csfli «itat? csn ^ ¥( « atitcaii 
ftati catft *if^ «t*ata c*<n 
ati i 4atr* afo fcatj arfn, 

*a fcgca tetf $m*\ can* afr at* i *at*i 
Solfatric C«T?t9 aMlf’lft dta s^ta 
ajt*T fttf* W I 4* WH attfUflf* 
can *jcn cwai at* i miw na* atom- 
f*rflw atntyca* aw fa^ft atfat^ca* 7,t 

*1, cnafa Somma att* nfaffca I fal¬ 
falfa «tftJNlf»rf« 4f*lt?ca 4* *a If fish 
afataa caai atai 4* carctefa tt^i 
^tlwho aten fatfe w war 

¥t^ C«¥ ¥t«1 *CI ¥d¥ ¥f¥is 

a^fawtfoteta qtata «rt«*t*a no? atii 
atfritcaja at*pgf*a aai *»n 

<n«i 

TO ♦ffa^ita «ttl 500 
^tni 9|ftftw «ttttfafrf* 4-lf¥ *a1- 
ntmn flatu a*f*ai ate ^atraifofi- 
aft «nfa aatattat* *ttaa c*a*n 

(Pacific ring of fire) aid nfifas I 

<mt* aatntatw nf 5 ** tftca at^itai 
t*rffcn, fafcatten ah*tp, atnt* a^nca, 


f¥f*rntte* atone*, fteteftefte, nrafaa, 
ftfcfaaftefan a fafcfwajt* atotn» *te 
antaa 4*18 w can atai «rat* 
vatntarai ana atoa afaa nttafiat* 
ftciH-C®»l-*Cimi fin C*r* tati 
«ntfow *tfc<w *crj f?n f^rtm c^a*i 
a *fa «rt^faa w ft« 

«otfii^f5nit^ ^l!t? a ^t»itari Wf 
atcn an -rtatfe 

•tcifl ¥*rr fm «ra itad aca ^ i tfait* 
c¥tn « faattal 

’titatmcntn ft^rrifa? ^rtrmrfnfa, fttf a 
^¥fc<*Jtaa atcififnfi a feai, 

atCTtil. ft9«rfc®¥ a ^*tw ftcia artcfff- 
f»iffl «itdi 4ftsi*it* 4fl8 artctvPrfl- 
w «ftin c«9ral ^rtcit^i- 

^ *f$ca* >W f?Cl 5W C*f(t I 

4<rtcJi fs^fwjtn, 4 ^ 1 , Pintft ftn- 
%can atdifnra, 

ata-rm «ra:»i9 4»nt< atwd¥ a 

^t*m8 ^*irf?i ^tai 
a 19fB. afati 15i8, ^tcn 3f5 

m batata atcna am«f5rfi cfti ati t 
4^ aa*il8 «ftra aftntnih aaw *rtt 
|i« i ^tf^a aft^fNw 
?lin 25{5 ^tdi^rw awT cf^ai f^it« i 
»rt8w? flcn« armfnfi a carfrr* 
4f%toi ^ f^rfn ffiitar atft^r 

aTt^rt^ **rn, «rcati a*tn, can at^ ah. 
f?tf* cn^ dca*i f^n a ®i 

a atfrati w tenaiati atcgffnft 
ct*i *tii affrat* ftefa*mrai 
4a5 w afctififft, at*a *fW*rt*f«t«r, 
*ftnt»r, fttetefsrat* $ha *jtii *tcn wtcn 
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f^rflr utn i utw ftmi utanftfi ^ ufwifrfti «riivttwi to fwm* 

«« «fcR'»tir¥I Utttlfrfl I lt*CH >!tfrl TOW I fiwfa 

utwiflrft«f»n cWirntfaf uwti w <i wt c«rt** it* fcntm \i* cn to 
wi c?u iti w, toi ufi¥M* iffa $tw itscw cmti frotftn ¥ici i 

**■"*« «w ” w ^ **w?«' Wtfli tafIflcv •* Wh Sw 

,„ cw * »*«• c , rt tvriffi 

«* <f*Whr «nta fnti -rtt® <fi?r<« filI „ r „ ,,„, 6 » m s „, , t ,, 
*ict »rti«Pifl ct«i m *t w# w i c , tf , ¥ „ rt fi,®. ^tpitPuft nfitrt, 
iWhi r « rt » *' , - ,v 'tra« wr ft* , m ,tfi,,t, c, m - 

ftitPii nwtw (79 V ) *nft*ft«w J S , „<< 5t[ ,t*rt*, «• 

« nPw* *w <mn «i tWh p,,„ ¥trtt( , s , w „„ *,„r, ^ w , 
^ " tnfm ' u* mi ««*>**,« «mii N 

ntrm to (1883 *:) ¥t¥tr«tn firm 

w «ii w 4,8,1 ^ tatMn r,¥rt ^ 

TO ijftffo TO*U«,H- ttNtSt* WtWII &fl¥» UtltWI 

ntrsi tow i tow cnn itt* i 


f%i>fircw^ 'Q 'sfa sfisiFt 

itm wmt* to to* m< (2) to« ^ C ¥«ii. (3) fam 

*iiw <¥l8 ifw *ire ¥i¥t»rw TOtifrn toi* ntftwj to- 
ciw i «nfwti ito cittrwt m—cTO 5>T”5 vti (4) fircm towi >rt*rwj 
fti mtfiw itw toW i cfefiffifcwin arflf* *u i «r*w ** ^£hr 

mti wcfc* itui, fVi c*rtit*-*ffi«TO nftr« ftm mrctfi ft*n* 

cro «rr¥tc¥ f™* nfiuisti nttci c?*n mtc^n?^i sn^i i *rftnr» 

*ti ^1 1 ’■wtfc* tr«n, n\ *»^riir ?r« Rc? n\ 

Ttsf rtrf q* ¥ii «mt¥i i f-wi wm Rrti cito ¥*f>ftft¥ m sn i *« 
«i¥lwpR¥Uit¥iWf c«n*n ¥tmi cnnft ¥c» «mtm—firm w*ri*iftfti ¥mti 
«ti ^Kf «ntr>n iwjI *tfiwi- ¥¥W*ti i¥ i Rw nft* ¥tRfti 
in¥ti ^*rfi i ifawti <r¥tir¥rf ftifw m «rt^ itc»i w c>it mi ciri$ 
sti «¥tm nfiwt»-«r¥« ^«ti? *n mum umti isfui c^i^toi 
^tin; cim—<i) it¥ Rn cro opu, ¥titi—«rtff«¥ ▼rtf# ¥Ttf»rrsi c»itf«iti 
2 
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[ 23l 1*, 7l *WJ1 




lH* ¥¥& *|111 4tlt4 
■flit*! I *Ttf& ¥Jtft«r¥ ¥»tf&¥ C>TtWl 41 
¥*#¥ *lfrtW itll saponify ¥4C*$ 4tlf4 
¥¥* 41 ; CW— 

CH,(CH,) 16 COOH+NaOH- 

(Ihtfiw «otft¥) (*f$¥ c>rf®i) 

CH 8 (CH,) 18 C00Na+H B 0 

< »rt^t=r) (¥*i) 

ififtl ¥11tl ¥$ firm ¥4*tl ¥fa*ti , l 
Itlft ft ¥t4H 41*11, C4 44C* *f*KI 
C4ir*l C411 Itn, Electrolytic dissocia- 
tion-41 ¥W¥t 4 t 4 «TC*I aritfS 41; 
crorfr* stffv frH5 ¥jtft« w ifirfc* 
Pltftltl 1 * 4 $* 411 4 ifol 

*TCWW WWW OH ¥foR cntftltTll 4C¥ 

4 * 4 rt Cltftltl ittastwlfcs *M|I ¥C 1 
¥41 WCT4 H ¥fil|5 *trftfl*l ¥<C14 4C¥ 
fir*! ¥t4tl 4FJtfl» ¥JtPl* CH 8 (CHj)i 8 
COOH fcvif 4C4 I ¥*IW C411 1tr*4, 
* 1*14 «fft C*ltfa*fril ^fttfif '■it 4^1 
it¥ti 44»l *w 4i; ft* ifirsn- 

¥t*4 ¥iil5 #¥ c4tf®itrii finite i 
*r*ii ¥ft¥ic¥tn ¥t¥#ic4$—€r*i 
cir¥ cifin *tnr* «tii fiwtite ¥**n 
¥ft511C¥ hydrophilic 41 water loving 
¥11 hydrophobic 41 water hating WtITI 
firing i ¥&t* ap4 n*j c4> ¥$ finite¬ 
ly ¥tWH 4WJ* nfi*11-¥4¥l ntetl* I 

¥ti1 hydrophilic ¥inl5 *r*W 4WJ hy¬ 
drophobic ¥11t¥ fetlT* 1tt¥ ¥41 hy- 
drophobic ¥in|5 nilft ¥* fcfa «r¥ 4V 
*1* alt ¥tt I ¥C*l hydrophobic Win 
wwi frnftetrn <141 if« wwi fcnfi- 
«ttf4 ¥t*tfi¥ ¥14tt nf*4^ ifefl; 


¥<h WW1 **ita (Surface tension) 
f firf CW I **frt4 ¥14 4t4 4Pl| '•Clfc, 
C¥tfil ¥11 nf»¥*l 414 411 ¥¥tl 
nit<C¥ Surface active agent 4*H 41 1 
¥* 41C4 ¥tl« ¥¥$ frl4¥tr4 CUT*! C441 
Itl, ¥C*!S 4C1J water repellent Cimfr* 

¥tll*f*l fir*H ?*I4¥ 4 W ¥¥&1 Clt# 

¥14 Spherical colloid ¥11 fintn ¥&*!! 
nt¥tl I ¥141 Id Micelle* J 4l« 50 
Clt* 100^1 ¥tll 1tl¥ I Micelle* ¥44 
*114 HU 4« Cl, hydrophobic ¥in«f*1 
cnf*lt¥l C¥W 4tr¥ ¥11 hydrophilic 
¥icni 4t4trii w mt*i¥fe ¥t 4 * itr¥i 
44*11 4tlt4l¥S hydrophobic ¥11 Cll 
*tat1 fc&T1dC$« *141 »f¥l*1f C4C4<8* 
¥t14«fa 41*!tl 4T1 C¥tfe 41WJ ¥*«tC4 
water hating parts ll*itr¥ water 
loving ¥l¥iri4 4t«III4 *T»1 3f*?l4 ¥n 
C*tr*!l 4t4tr44 ¥* 4<1? 4r*!l Surface 
active agent-¥fl 4t*tfl¥ 1^ I 

fi^f 14^4 W *TtI¥41 «rftlt« 
4f4l Surface active agent fclt*C44 csftl 
¥¥411 1913 4tC*li ¥14 ffT¥ ¥¥¥¥ 
C4*lftlt4 44tl4fi<( Reychler irillMtlf 
?fiii §*rtn ft^tir*^ ¥tfi¥ti ¥nn 
$ta ¥tfl¥trif fill ftfi ¥¥^ *4»tfi¥ 
*lfil¥tl ¥¥t¥ ¥W41 ¥t ¥tfi¥tni 
¥¥T¥411 C1C¥ 1917 *ftT4 Dr. Fritz 
Gunthar C¥t4fettlf (Coal tar) fc*fWt* 
*f¥t< fi*rtn ft^tir*^ iuwn *1*4 
44 I 1925 *ftl*l ‘Nekal’ 4tt4 ¥l 
ftfcta** 4t¥tT4 ¥14 Cll 41 ¥41 
¥4 4I44tl ¥lfi!¥ 411 TOlfi* 
cwr^l *K¥ *mtr41 *W* *ft<¥T ¥tw i 
¥| ^84 «ir|5 11 ¥T¥1 ¥Jt*lftlt4 ¥41 
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IJftjnftlttl! W ^tltMl 1® C¥tl ¥- Dr. Fritz Gunthar-« If <«f ¥t*- 


artrr *w *w® to i\ i ¥t»i ¥i *w <« 
•rftftf ¥Ht! ¥l¥tl C¥t¥ «tW*T 91 *1 
¥1 ifatl ftfrtlEf^ !J19t! ¥1C¥* 
Ufa® ¥•! *ft'«l1 it! I T. E. Larsen. 
(Journal of the American Water Works 
Association. April, 1949) ¥ft fsfctlt¥M>! 
ft ft fa-ii «i «rffi ercitwi, «i 
faftn ¥tit*¥—(i) *fw »w* ari*i, 
(2) ftft® ¥Wl Jllfe fcffn* 

(capillary) *n iw n9re $C!1 ¥ir® 
*!¥¥ (3) Emulsion «1¥C¥1 ¥!®11 

nwf*® ftfctiwrcfo 
tci M® Mu ¥i faci «m ¥iti i*ic® 
•fill itl—¥Jtf5 «ntft« 4¥l& ¥?*I&C¥! 
¥t9tcu ®rn 'atnifati 9t*- 

cgtrsfc*! »ic¥ faMi ¥ci vjtlB ¥it*i- 
C¥t9*» §vii ¥ci i 
R — COO —- H + 2H a = 

( ¥Jtfc ¥Jtft® ) ( 9tttStC*¥ ) 

R-CH>—OH + HjO 
( ¥Jtft ^Tt¥C¥t9*l )(¥*!) 
4ltCl «* ¥jtfe ¥Jt¥t¥f9C*l! W’lft- 
ftfcM ¥rtfac®i *t>rtift¥ ftfan ifctcn 
¥i i wi wtft ¥Jt»ic¥t9»i wart fc«*ni 
¥lf I 

r-ch,-oh+h,so 4 - 

( ¥Jtfc ¥JH*¥t9¥ ) (*Tt*lftfcfift ¥Ttft® ) 
R-CH,—050,0H+H,0 
( ¥JTfe ¥Jt*»C¥t9«1 »fT»fC¥* )( ¥*i ) 
*lf«1W ¥7Tf5 «m¥C¥t9¥ 

¥f&¥ C*ltwm ¥£¥ faftll ¥t! ¥Jtfe ¥jfa- 
C¥f9«| *Jt»K¥lfcl <*¥$ C^tfaltufS® »H«| 
«¥* ¥C! I *| Ml** 9W1 ^C*fl® 
fafcflC** I 


ft¥¥t¥ ¥9 4t¥tHI ft*tlC¥$ ¥tft- 
f ¥ 9C1CII Ionisation**! *tfa «1¥I C1C¥ 
f®fct*CW4>®f*!t¥ folfc 0&V9 «t¥ ¥11 
9tlCf I <11! *m—Anionic, CW—CH* 
(CH S )| i OSO#Na \ fl^tl ¥tif—Cationic, 
CW-CH 8j (CH a ) M N (CH*),C1 *« 
. ¥N—Nonionic, CW—CH* 

(CH s ), x—O—*CH *— CH *—O—CH *— 
CH S —OH. 

E. E- Dreger, G. 1. Kein, G* D* 
Miles, L. Shedlovsky J. Ross (Ind. 
Eng. Chem. 36, 610-617, 1944) ¥t*¥¥t*lt! 
frc^f! ^|*U *¥< 9ftC5tf¥ft¥ cntM 
¥¥15 ¥¥J «f¥t1 ¥IW, It! 
¥C¥ ¥Hl!t¥t! lftcgtftf«l¥ 

C’ftft! C!C¥| ®tl Wetting pro¬ 
perty Foam stability Ml ¥!1 

it! i cm cure, 9tlcgftftft¥ cmii ¥M- 
!¥ Clt!! fat¥ 1t¥W, ¥¥^ ®t! 
*lf!¥!Cll ¥!®1 iftCl «M! 1® ?C! ¥!ftfa 
9t!, Wetting property iftCl I 

nfwtl ¥!lt! ¥!«1 ¥<t* detergency 
¥tl« ?f5 fttl! ¥!¥fl ^*t! 

¥t*T*ita[1 pH (Hydrogen ion concen¬ 
tration) 1 ¥tl!1 «m* ^tft Cl, fcw 

®tnit¥tl >rtltC!! nfl¥!l ■¥!¥! ift *ltl I 

ftfrt!C¥t$l C!¥t!¥ ¥tt*tl «t¥t! 
¥¥J ¥11 It! I C! f«&t!C¥^ 12ft ¥tt{¥! 
ftH »l^«, ¥t« ¥R ¥mt¥tl ¥f¥ ¥t¥ 
¥t! i f¥I lbfc ¥t^C!l Itll n^« MrtC¥^ 
¥t*tltitl ¥ftl 911 ¥C1 Cl^l «t*f 
ftfrt!C¥^C¥| C911 Iff 100* C¥C¥ 140® ¥f:- 
¥1 1W >lftl ¥tC¥ I *lt!tW! %*fl pH- 
U|V ef¥fl ¥twl wff¥ I pH ¥!W !t¥C*l 
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«Mfl*Sl UlJCl lt<tl Cltt** lf#l 
lt*4 H, 4lH ltl1*H desaponifica¬ 
tion i** i fff pH it?*® *t4*i 4lcii 
Huti itiftii *ifi4i , i-4iBi ’Twtii it*4 i 

cm cm inti pH 10-30 cw pH n-o- 

4i itii ii*i>ti 4l*4i in w*fi4 

ffcfclicicto c4cu f4* 44 f^t4fo fin 

Cl* I pH 7*0-44 ^Cb« 4*1 4t*41 lt*4 
4H «i*ti C4H 4C4e C4ti ^nfofl 41 
*<11 4*1 itifil®: 10-5 pH-4 f®*ti*ifc 
Will 41*1 Cl 11*5*1 Cllt 41*41 11, Cl 
foul Wl Cl* I 

4tnrfl4 41*1 Surface active agent- 
111 Cl BlltB ififtl-lflTOH 4tC4 
1J14)® 4C*f, Cl 111 1C1 41*1 ^1 4*1 I 
41 eicittni fl4 Cl *4 flfo* C4*« Cl 
1J114 *fCW1 4*1*4. «1 4tWtW fill* 

«fl 48ltl*t 44*1* fcllfl 411 Ittll 
1935 ltd Domagk effj-f 4*41 Cl, 
Alkyl benzyl dimethyl ammonium 
chloride-41 i?1lt«i «ffot*tl4 4141 41*4 I 
4tim ci*4* 4* fin fiti ^ai«tci l*nni 
*4 liti 4*1 efatn ufocitcii imt*i 
4flP ^41 fnicti <11141 icitfi® 41 i 

foil lifotl 4C1 4till 41**4 Itfi Cl, 
47tfetlfl4 411 Ullt4fl4—4* frsi «T4tl 

cito* «?liti *fontwi wii-w, fol 

H-Illfl4 ClHl’SCH lfl4l1"r «Ttlt1? 
fcll 4f4Htl-4141 Cl* I 4Jl*1lfl4 

clW efftl-lfalB® « ariti-cidlte fr«i 
4|4tl «ftltl*4* «rfoWtl 41*4 W1 
4lltl arf«t!t!4 414tl &TO4 pH-41 
«f«tl W 411 Itll 4Tt*1lfl4 ClW* 
4 % ipNti erfociii-wi pH ^fw mw 

new *fi nti i 4titi utitifi* ciVcn* 


C4C4 pH fill! 114 l*f iffoi-flflCltlB 
4141 ifa *ftil Quisno alii Foter (J. 
Bact. 1946, 52, 111) nifol 4*1 CfCltl* 
Cl, Cetyl pyridinutn cbloride-41 4fot1" 
erf®*4t14 4141 pH 2*0 C**4l00 4*4 
4 nfinM* it* 4 1 mitf, nu*fi 4 
Surface active agent-Jf** Cl ifatllttf. 
Cl filtl fl!4 Cl* I 

Fogelson 411 Sboch efltl 4*11 Cl, 
gastric 4 duodenal 414 Sodium alkyl 
sulphate IJlftl 41 Cl ^41 Ifeil itl I 
lldl 1C1J 2% Sodium lauryl sulphate 
Ulltl 4C1 *1t41l1 411 4t*l 4141 
411 4C41 4llCl foil 441 11411 CHI I 
f fl4tc* Alhyl benzene sulphate (ABS) 
HI Itl 4C1 Cl 341 lt411 C1C1, Cl 
111 itw 1954 It Cl E. A. dark-41 
1C1111 C1C4 «ftlC4 Itfl I fefl 111 1 ! 
4*41 Cl, ABS untl 44*1 Itl8c4 41 
«Ul*14 411 Itfcl llltll 4141 itC? I 41 
411 Itfel ilfo 1C* 4H ltd! ^fot4 
Htfl® 4 Cl I Cl 11 !t&C4 fliltl 

41 ltC4, Cl* 11 lll&l f*iltCH 44tl 
H11 4C1I 4 Cl itil 411 n$41 Ullfl 
ft4C^l ItltClJ -All 41*4 141 411 4t!4 
14Htn< Vlt? 4*11, 44*1 4K, 4tm1 
lll8, ClltCl 111-mm 4H1. Cl* 11 

4fi*4 abs min 41*1 wfi i*f 

41 411 CUttl 411 411*11 1«1 411 
4ftlf| wtfo. Froth flotation llfol 
win ifiir iii **4 4 «r*it 4 i> *nrt< 
Cl*4 411 411 4* mf4*4 lfo4 
flfo® llt*C4 C4*w 4>1 411 41» 4tni 
4* 4f1 Flotation cell-41 idJ fill 
41 4 Flotation reagent cilttlt 411 
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ui^tc* 4*f5 Agitator f?C7 *7 ^ 

*tWt?Wn 7?ft ¥t7 7t^ «Ktfa* ¥71 
in vn <rp c*7t7 *t7 7ti 47 * 
(?ft C*«t7 *rcw TTOrt*^* *fa* *n?faf 
•new cm «ti *t7 *7tfc® n^t<^ 
4tt5 W *K* *771 47 ft* 7Jf*1t7* 

t&e* ntc* i foi fa* 7fa* «j7*V 

¥7M7 *iW f*l f*I Surface active agent 
^1 7K* I Galena-c* <J7* *7C® 
ft*l Alkyl aanthates *71 77. 

*t7t7 Caisiterite 4*47 *7C® Sodium 
cetyl sulphate 7J75® 7C7 7TC* I 

Surface active agent-47 7t7tlfa* 
f#lt7 *»lt**I 7fa **7t7if **; *fl, 
*t7W *t7 7tf* 4C7tn C771 7fC7 
Twite hell «|f#7t7 7t7J—C771C7 &f>7 

*tt¥7t7tlfa* 4f#7t7 C*t* C**11 77 1 
4$ n*f*t¥ sfa* **l * Anionic 
surface active agent-77 7t7JC7 §« 
*t*l7t'4ll 1177 *71 7C*1 &f<« hydroly¬ 
sis 47* Glycerol *17 Free fatty acid 
<Svi7 *C7 I 47tH Surface active agent 
**7&C¥7 *t* ¥C7* 4$ 7t>rUfa* fofaHtC* 
17tf7* *17 I 

¥Tt®Jfalt7 47* nt7* fltrtt* 
C7*tT7 fc*7 «l7tt<7 f7l"f7 Electro-chemical 
reduction Ji*7ft* *CI, C7*tt7 Surface 
active agent 7^7fa 7t*ft® ®f?<*-47tl*7 
¥tf*7 *7itV 7C* l *Jt&tlfa* 


C7W*ft *rtWtt®7 ft*lf7«Uit CftH 7t*t7 
¥t*l £*7 *1*t^ajc*7 reductions 7t7l 
«7 *<ft C»T«fa $ Surface active ¥¥tc*ff 
*1971' t*7 *C7 #JfC7tC* C*ft|C¥ 

*1tC7 71 I 

n*l*fa* fafet7t*$ 71 Synthetic sur¬ 
face active agent *tfa*M7t7 *17 C7C* 
*t* *fa* 47 717717 7** *ff77trt jfl 
C*1C7C*| 7t$f4*1, fcwdttttft*, 7t*S7J, 

47t77 >Tt7<lft 47* *tC7l **4* frCH 
Surface active *1Wtt<7 7J7*t7 JC* I f*l 
%:t7« f777, *t7ttf7 CWP1 47 &^*lfaC77 
*ff77(*1 C$77 §t77t7fin*ft7 jfai *ftl fa 47* 
4C7tilf7*f7 fa* C7C¥* C®77 «t*ft7 «lt* 
*17 fa I C77$ 4^ *lwK«f*1 »ft¥tt< f7CH 
§*1C7l*fr, C*IU* *T7TC77 C7M, C77tC7 
71*47*1 4*18 *¥¥7 <*J7t7 47*1“* fa 7 
fc*7S1 f*faC7 *HC* 47* «T^7 1* 

*4C77 *[* 4*1* *t7¥* | 7ti8l 
C77IC7 7Cl»C*, C»l7tC7 4^ *Prt<*fa7 *tf- 

*tfar »1 nT't’ff* «1C71*7 I Mcn« 

71?C77 17lc7 Surface active agent-47 
4*17 f*7in, C»1 ^7C* »W¥ 1TC7711 *7C»1 
*t7* 77C*1 f7ft>4 77t*7 »l*t» *ft«71 7tC7 I 
*177 Surface active agent 477* *TC7¥ 

n?l*l-fa7l*t7 *Cn*1 7tl7 47* *fa*C® 
*1171 *W*57*4* *4t*»1 *7C*14t*f*1 
*C7 I 
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TOfo 1TO 11 fefafV W 
wtwtfi* clitic* citirti, itn to 
U fcfvcn TOIfi* cntSi mw tevifw- 
ftci foi, nwiei w$v i ’ffi^e* i* 
i* «mtf*i fcfoi « «n^t wtcv, it«i 
TOJdt tojch dr* wff TOtn i 

fitl ntftwtl ClCW ft* iff wtoj 
ifi ifi TOfai ^H icicv to on 
*ei fleiv fift* ten itn itft* to i 

ff! *C1V &I1 MW ffgfll ntCl *rfl« 

TOen itw to& fti i ftw* tficfi 
fclWtfl* ^tflltlWfa ^ flirt 11J¥ ¥t«*l1 
*11 f*rm« i cfteitcvrti** to fai*-4i 

frll f*f% ¥C1 ivinfo iwfoi fin 
ftntsn fin TOn <tftffi fc«cn 
fin wtiwtei fvew ntfi i 

niti-i f feifcn -i«cf new 

fcwtfi* itin fin fkjfa ^tf** 
to aritutenwi fmti'f r«r=t irMtt 
ltltC#l (1744-1829) 1C*, ftlfltl ffa* 
iiw frfi* witwi mmiiti fcwi- 
twin icu iwtft* vitv wci ifi 
fit iv i ftfet «r«ftfmen cv 


•• cfteitewti—ftoeien c*tenfi&- 
finrtei i^iti—ffc ititifi* fcititei 
ifre i cftv-ftftfei «*fi to to *c* i 
To)* «wfro fwi mn fifii i 
TO H ff fifen * lftl TOl 
vtftifi* «ITO it«1 cfteitrwti tefi 
—TOI5 far TOe* fal* (Gene) w I 


*it<*7 ffwtVf n, itvlrfi ie* toft 
ititm: «rt*fo* «rwti it «nM*Jtwi 
unto ii w untciv wn i «it it«fc*ji 
fc«TO new TOftnv f 1J* (1809-1882) 
vtvn fin ii, r«v fafi nttoj- 

wfa i*j *eifroii TO to, <*rtTO* 
fi*tvci ****ft *tt«f*j ftftotf *evi 
W»1 *tCl WClfUtl (1834- 

1914 ) IWtTO Wf (4 * 4 tf fiw I 
ftll Cl C*tl fltll 'Wfwf 

iti^ti *11**1 wfi fewi f*tni fcwitfifti 
TO wt« *w it i wt| ?[ii cicici* ntiti 
f*i wfiti it cvtfe *iiti csfct *in* 
nn^t f*ci cicicn *n ww cwc*t 
citt ii ii i flew I ^nfi^iF if5 

!*!tci! 'Iffe* Wff flf^W 111 

«frwe*i fwi-iwiti TOtci ftiii 

flic* ntfi ci, §witfi* 1« to cwti ffv 
iiwfiipB* fittrt cne* to cftcitcwti 

* fw^-¥l 1CU iflltfi TO itflll I 
wtl cftwtnten wwi * fcntftcn c*ti* 
fie-ti nfn^i ifi fftfo niei w*tw 
TOtwilii cffcitewten mn it 
•ntvtnv ifn^ic* fi&cfrn unfiuff 
lei i ititiiws toi* «twtPro^ cf ten- 
cwtcii inn ftfit ite*i f*w c*ti 
fiem c«\f** it ititifi* ftiei fen 


# wt* 1 !! ®fii nvfititv, «ti^i %fiw- 
tftl, Wtffl'3 



fit*, 1970 ] (SlWtfol wP 399 


citfc »iuji cm Thr i wiw i»fl n 

•ffittIV Wl CSftWttWtCTl 1HJ fwtH 

irfcii fff nt**u ifct* ntti 
ntim w «ti¥ m n fwi-fo&tsu, 
« ifi:«f¥t«f t?* *n ntiti i<- 

W (Hybrid) iMl Hit! ¥11 C#tWl- 
Clttll ItlT fall flgfcl 

tofsw iti ¥t*i *tm fai tmwn 
cut* ntl i 

fc*ififcv f^sraft^ c#tiitt*tt*m 1WJ 
nftitfi ifcti fni nitiiti «t¥H 
H, ifl nt wtiflfifti nto ivi- 
fofn w n. mt 1*1 
icn *rtt* i nt* cstwttnttii *tfw6t cw 
<4¥t« «nt«R, C*lfl «Klt«R Utlfof 
flfotlf I 

fcnfifci' foils fcnttfi iw <*ttn- 
c*tcii nirtift* «rntfa fciti 
^fon arm *ti i m% 

•ffafN «rti m<* <n*tfoi ta c*ttn- 
cnttn nutifira itltllrt 1C111 i caFtw- 
cnttn nutifai fit*!! $tttar ititu* 
1<¥¥I fc«rtfinr ?w i^r «tltfol 
ftw 111 

«t^no **ji ti $ «intfo 


fcvifoi n **i n,« net *ififoi *rft- 
itfi iiftfwinitiartitnii *ifiif«« 
4 flfal*1 ftfol ¥tlt1 It* ntn i CHI— 

cntottft* mi. ft*tif«wt«i ¥t«n **f* i 

*1 ¥t*I *tlH Cfftltl ¥1 *H* 

C¥ttH C#tCltCTtCH 1HJ flfol *tftli$l 
ifct* «ttll I 4«tCl nf* Cltlll f*l &1 ^¥ 

ife nti m «rtffo¥ itn itfeti i<in 
fc«,*iw w* ntti, wl nils >ir(< «rt»itwi 
ifti-cittii ¥> h i <1 ifa-citU mm 
*tltl|l nil iff T¥1 

ii, wl nil 151 fiitti nfifw 
it* *ttci 1 ntitinri ww ?* n* *ifi- 
itfi it* c^twttntw iwr, fii crtff^if 
fMm=f *tcn ci^i *tnl n 1 

¥ttn^ ftR w cvtcitcwttii in; nfi* 
l^tll ic»i *$1 «ft?i 11 1# itw 

n^ nfii^tii ntcui ®*ii fi^i ici At 
151 nlcn cto itii, 11 itii 1 

f«f«* ntni^ifu mivtn- 

Itlt* ^tllWTl ¥C*I flf53J lltll flfft * 
fcft? ’ffiiti m *tm cm« ntl 1 
ni«i njtfaiKntto nti citf nHs nH»i 
*tfa>rcfis nttn n #ifi¥H 
itici m 1 



ifaffo’FelC* 


•fftSft c¥rari ij^roi TO 4000 
ittow ¥tit¥tft i TO ¥®j¥C88 to to 
ft** *18* tonflft ¥iw itt8 ft i 
Tffirfft cfvcfc-ra 188 tftnti c¥t8 tot* 
&TO eft i cw?f n1* 88- 

*1 8TOt8 fs*l i*ft8ti TOi f#g* 88, 
¥tw ifftift i*fa®8 ctoii (citffflwti) 
fcni itffoTO 5-6 nfcvn art 88 i 
fcntitffl 81 itftt ^-ft*t8)8 i srfttw 
¥TOj* fcTOr ’jftto ¥*j¥C88 ci 
rnrtTO to* *nrc¥8, <st C8*t«$ ¥i$8 i 
¥t8¥ ft«t^ to *t88, nft* ¥m 
cit* *ci £mi it* m ¥t*t¥8 

¥iro to rftotfi ?c« »tm is 
fc*K8 qjl TOtl ¥¥1t¥,8l ¥8, 
8tt¥ 881 88 $8¥ (Crust) I 
<1111, •mi *8 ir«i to to* 
TOT¥8 TO ftf ¥®J* $¥« ¥8TO 8CTH— 
¥811 81 C8t8t8 iftt* 8tlC8 ft filtt ft^' 
it* 8t¥8 1tt¥ 811 flWtl’lCTI -tltol- 
ftiWl Clt¥ 8t8H ¥81 TOtl (8, 8tlt81¥fl8 
«|f* 20 Clt¥ 100 ftfct8 1^8*1 jftl TO 
1 * ClfttTO fe*¥l C8t¥ 8tl I faf ¥*8t* 
1^hr»1 88,f"f8tTOfV8 &1t8* ^¥¥tlfti 
ft¥l*8 I C888 IV ¥tW8 ¥181 nftlf&S 
ftwtl CTO ^8»¥tlftil 8tl *rtlft¥ ftlt8 
C518 C8% I ¥t8t8 C188 *TO ¥tt18ftf8 
VKVCI* C8Ht8 fe*TOftl 8t8 C*1 C8^ 
TO* I ¥tlt¥t< ^8T¥ CSWlSW «1lM (ft 
Vm TO ^¥¥tlfl8 1t*1 ^TOTCW 


$18t8 ¥C8¥ Cft I imK «8&* 1¥C¥ 
nt8l 8f8 C8, ¥* 88118 TOt* TOtl Clt¥ 
lfl8>8 C¥!f8t88 ^¥8t8 %88 ft®t** 
¥t*1tft¥ TO 8t8TI 'jftlft C¥WTO8 
TO ¥¥ f ¥* «ftl8 &K8 ftl7t¥ f- 

ftwt^ C¥8*Cl8 8C8C18, ***t88 

(Core) fclftTOW TOltal 1500* fatft 
ClrtcTO8 ¥fft¥tftl TO *t&88tf, 
®Tlfl, ¥f®ft > 1 , C¥¥ 8 t 81 Cfl^CIl TO 
¥^®mi1 ¥C8¥ C8^ I 4|TO8 ¥ftl 
¥« 7 ¥ 8 ft¥tft¥, ¥t 81 < 8 t*mti 8 t 8 *fft- 
8tt ftl¥ ^8Wtft¥ 11811 It®1 fn* 88 1 

¥t8 ¥t8Cl »fl| 18C¥ g*IC581 1C8811 
¥t1t¥®: ftl<¥ I 

1«l8«t8 TO 8C¥ ^ ^tiitartl 88, 
51C18 lf88t1¥ ¥W¥t^»f ifl *ft8 I ^8«1- 
ft¥ 18>I8 C1H CTO, ’Jfl^ich 4¥ Ittl 
8lC5 5t1 8^ ¥t8lt8 «ft8 450 

&C88 ¥l*t¥tftl 1<? ftt18 CTO C¥tV 
5tC18 Iflltl 1C8C1, ¥f® 8^C& 

¥t8 20 1¥ &C88 ¥t|t¥tfi| I ¥18 ft ftff8 

Cl ft¥t«t ¥l?8tft¥, TO1 881* 8188JI 
C¥Wn l¥tW ¥t1 ¥ 5ft*l8 ¥t88J C1C¥ 
TO8¥:| ¥¥¥188 «t¥fa 8TO ¥C8¥$ 
411 1C8 ^ft¥ 18 1 ¥t18t¥1 ifll TO 
TO Cl C¥t8 llt*^ ¥t8¥l8 ^fl TO 

¥t 8 ti ¥» fro stmtan if® cto mtoft 
¥18*8 TO TO 1 ¥¥8U cmitt¥,*fft- 


* ¥|8t¥8 fltfyf 1lt¥1 I 



401 


1970) 

c¥wt¥t*i ^fafro* stn ¥ <st*t— 

fratft if* ¥¥* 4T¥ ¥t¥ ¥4t*l ¥C*1 

«r*¥W4 *fwt«f ¥¥$4 *ne 
¥¥4*1—444 4¥¥4Tt4 Pr«t«f ¥4t* 4C»1 
4? cntll ¥144 I 

?f4?h|ci C4 44tfl fa*11 evil* *tf¥4l 
4tl, ¥t4 TO ¥tt*tf¥¥ W1 (Sp. gravity) 
<rtl fatTO ¥t¥t¥tflg I ¥45 >14$ <jfa?)4 
¥tt*ffo¥ ¥¥¥ $t4 *iti¥ *fts I 
f-f<Wt4>4l 4C4 ¥4tf4 C4, ^-¥¥J¥t4 TOteft 
¥tC*ffa¥ 4?? f4«S4$ ¥t«1 C4^~4K'®1 
*lt¥ 41 ¥ftf>4 ¥t*t¥lftl f¥¥ ¥*4t* 
5tt*l4 $¥tl4 *14tC<4 44144 TOttft *|fi- 
4^4 W 44 | 45t^ f4Wt4lC44 4t441, 

<jF44fa ¥¥¥»! f4¥4$ C¥t4 ¥1^ 4t«4 
*T4ft< 4^1 4tf¥tC14 ^¥ C«TC¥ pfc- 
¥t*11 fe4rtPf3 *t«Hl ¥W CTO1 C*t«. C>T«f*l 
nt4t4*t^: C*lt*1 « f4t¥TOt£l4 *T4tPf 
fr®f4 | 4¥41 4*lt$ 4tf*l1, C4% ¥t*t %¥1- 

f*T«> C*l\l¥$r« *-3 4tPl4T|| 

4t\4¥C*l4 4<C«I 4t$C44 ¥W{$ ¥C*1*1!:$ 
f4p5^ *tl 4t4 I *1t? 4tt¥ tain 
C*lt*1 ¥ PrtfPW f4« ¥'*IJ& I *!¥$ C4h- 
wiro* ¥vi 4t*i fc¥tf*tc«4 ra 
IflTO 4t¥C4, ¥*t| 4l¥ff4¥ I ’jfa- 
4^4¥¥¥*l C*1t4l ¥ fsiOFCT fcliV—ftwlSf- 
Cf* 4* ¥*4tt44 *ltfft4J C&faf 

lf*C¥ 4Jt4J1 ¥41 4W4 4C4C* I 

«riff% * «r?r*4 ¥f*1 
fc*wte f4¥t4^C45 3J44J f4«4 ¥5TO rat* 
f¥*wf4« «4r?4 nfe-TOfa4 fiwwpri 
fc*t4, 4f4« ¥4C¥4 f4ClRCl4 4Jt*ftX4 

f4Wt4^4f!*l $|4 TOW *PfJ ¥41 4tl I 
fronv ¥C*t fs*l 5^*1 C444 4fW C&fc St4- 
ffT¥ ¥t^ci *fr?, C4S4frofC4t f¥"»t4«ffTO 
3 


TOTCI 

W4t*ll %wn C4t¥«lfrto nfclffcl 

nr? i ¥ticrt 4 r* *4ffc ¥xtwrfi tfa 

4¥ f»|^C4tJrt¥ 4C1 441 *flf I 4C* 441 
nrra, fiffci mi 44j fra 

OT4t* *144 4tC4T 4tC4f »4C¥4 4f¥t4tTO 

*lf44<f4 1C9 I nf¥C4M4 «t4«4I 

C4C¥ ^f4^4 faffcl ¥C44 «T»f^ ¥ 

4"i)4'»1 f4<4 ¥41 4«4 ra^ 1 

4W4l¥fC4 f¥4 4IC14 f ¥^4 WT4 
¥41 4*11 4C4l¥ I P 41 «1f4f4¥ ¥4¥, S 41 
C4\4 «4¥ ¥4^ L 41 ¥4f I ¥MI 4f^ 

¥ Sl¥f« *14-^4 C4C¥ ¥t*lt4l I C444 P ¥ 
S 34¥4t»11 C¥4*14j3[ ¥l^4 *f4ft<4 44J f4M 
WZ* ntl4, f¥I L ¥4f ¥^4 fltli* 
44J fra 3*ITO ^¥4 I 4?¥4t^ ^f44^4 

¥¥1«f44 «l¥f» f4<t4M C¥4*l4t¥ P ¥ S 
T ®4¥4t*l(4 f4tK4C14 ^4C4 f4^4 ¥4TO 
4C4C¥ I f3*pfJll¥ C4¥^’ C4C¥ C441 C*fC¥, 
4^lTOi4 *TC¥*IC¥^f4F ¥4¥ ^4 *ff¥- 
C44 <¥C4^ C4C^ 5C*1 I f¥« 60 C4t¥ 80 
f¥C*ltf4&f4 4^4¥t4 ¥44144 5t*T 4tl I 

160 f¥C*lff4l?tC44 *14 C4C¥ 4?t4{4 
4t¥C¥ 4lt¥, 4f4¥ 950 f¥:»lt^f4 »t^|4¥tl 
¥C4 4t4l 950 f¥C*ltf4^tC44 *14 C4t¥ 
2900 f¥**!tf4&t4 *f<¥ nf^C4it 4ff4t4 4ft?l¥ 
4tC¥ I f»¥ 2900 f¥C*llf4&t4 ¥4¥* 
4t*lt4 nr«C44 ¥¥J¥ ¥14 4ff I f- 

¥■^4 ¥4C¥4 4f¥C4C44 44¥4 ¥^}-4f4l C4t4 
"*lll C4t¥1 4ll, *ff44}4 ¥¥I¥C4 *14 ¥tl- 
414 f*t*lt4 4¥ 4¥4 ¥TO *ftCl 

411 4r*C4M4 f?4}5*tft4 C4t¥ <yft4}4¥ 
f¥4& ¥C44 ¥«41 ¥4UC4tf1 C444—>14 
C5C4 fe*1C44 ¥144 4t4 f¥¥ ( *f^4¥J 60 
f¥Wtf4frt4), 44J4^ ¥114 4t4 4Jt^4 

(n¥*^¥i 2900 fraitftta) « >i4rra 



402 [ 23* 4*, 74 *<*J1 


4*|CM ¥«1 4t4 4W| 41 7ft^4 C¥* 

if* atntfiro (fta arfe^r) f ¥t4¥ fawtf)* 
4t¥ 4w»wi «nrt< *f*® «H4ti ititf, 
4ft* ftltl fa| fa| ft®t4\ *V1lt*I I 



ff¥« 4lt$* <44^ 4Jtfc* ¥ 414PH 
4HJ $ ftlfo (Discontinuity) dll ¥tw 
4tlt¥ I *44$ f447t® $-ft®t4> 44Htf«f** 
C¥4 4ft4*44 ftitlfe ¥t&44tl<« 

4tt4 *ftfl¥ I ¥t*tf1 ¥tl* ftlffr ftlfo 
CHI illt* I ¥4* 4*fa* «T¥ ¥t4¥ ¥4 I 
¥¥*1 mcft 4*1 fClt* C4,*ft?tt¥ 
*l^t¥4 C*t*t4 4¥ ¥t*¥ ¥d C4 ¥#4 4»»|5 
flit* ¥lt¥, <®t« 4t4 qj¥¥ I *4?ft¥l 
«ftf 60 fo*tffltl1 <4 f¥t¥l 4tlJ 

wtiti *{s «t* i fcmut* ftnt* 

( Sial— f*f*¥l ¥ ¥rt*af4f41t4*44i *4t«f ) 
¥ f41t<* f*4l ( Sima— f*ftl¥l ¥ 4lt*JC4- 
ftlt4W *lK) I f¥t¥ ¥f*C*4, f*f*- 
¥4, '¥Jt«3plf4lt4, *&tf*lt4 41 C*tf®ltl41 
nH4t*l C4*L 4ft*C*tl1* 4Jt*J4pHtt44 
«ffHM¥¥4 411 «It¥tl *tfc44t*f 
«n5 ^-ft»t4>1 f¥¥ fltfl f¥4!5 «t* 


¥nnp, C444—*4titi ¥n inn 

arrtftk ¥t^)i *t*i—«rti io f¥t*tftfct* 

** I 0Wtl4 ¥¥fe ¥41 4*1 «rtlt¥4 I 4^1 

¥*wt* f*i arrtftfc *t*i cut* *t«n 

4tl 41 I ftftl ¥ifc 4ft 20 ftFt*tftfcft 
—4Jt4t^ ¥ ¥lt4f¥t4t*ftfc *t*t« foltl 
¥tl *4I5ft 4*lt&4 ¥tl Itltf 

¥ *f*I—4tt 30 

f¥t*tf4fcft *¥ I 4ftftl<ett4 f'ftf ¥tCll- 
f**tl C4*l 4tl I *tt#l 4C¥, <j>1l¥4 
4*4 1*6 faftltft&ttl *¥¥11 4ft 95 ¥t* 
¥ttflf*¥l, 4t¥*t&1 *lt*f*¥ f**1 I 
C¥t4 C¥t4 ¥*41 ¥t«*4, 

C4t¥ 4ftl 40 ffWtftfetl 4ltll Itlt* 
*f*5 *f¥tl ¥4 1 ff¥ ^-*t4t«ff4l¥11 
itlltlf *ft*¥ 4t* ¥t¥ff¥ ¥tlt*4 I ¥tSl 
C4 4 ¥4 C¥t4 *f*¥ *t¥ft ¥1 *1*t* 
^¥"*4 ®lt¥? iffetlt* ¥tl¥4T 4&t¥l I 
¥t¥tf4¥ ffttl ¥I4t¥ *t*l 4* $t*tf4, 
¥14 ¥11Bf f l*ft *4? *f*¥ *t¥l 

¥k* C¥t*1 C*t¥ ? §-5Cl ^-*4t<f4^l1 4t*- 
C*4, 40 f¥C*tf4^tfl *¥)l¥t4 f**t4 ^¥t*f 
C4*) ¥C*« C*4fC4 C¥t4 *f*¥ f**l¥I C4^ | 
W¥1 C¥t4 ¥tlC* f**t*!t« ft^Wl 4?H 41* 
SU*1 *fl4t1 St* *tl ¥4S ¥f«| ft* 
f**1 *f*¥ 411 *tWf¥ ft ¥t¥ I 
^lt¥4 4^t5 Itlt* 4Jt^*—¥|8 2900 
fVt*tf4^tl *¥tl¥l f4*¥| f44ft* 
^-4*tl4fl^ C*t^f¥t44 4f¥, 4Jt^t*l 
¥t*l fcntl 4C3Ft*t^^ ¥4, 4^t¥ ¥11^®- 
*t*ft^¥ ¥4 1 *1 ¥4 Sfcr® *f¥l¥4, f*jf*- 
¥4, fJH^ftltl, ¥Jt*f*lt4 ¥ C*t4l ¥tf1 
f4t¥*^¥ *4tl<l *4tm C441 4tl I 
¥l|5l ¥tt*f*¥ «f 1 ¥t*4tf4¥ 4 C*t¥ 5 I 
dlttfl f¥¥tW C¥tlfl 4® 7f*4t«¥ 



*41*. 1970 j plfftfilTO 403 

ICICI ¥W I <•& 4Jl$1 41 <|1C¥9 £BC1 fCi 4$4 Iff <5* fc*t*f« flClCII I *1* 
¥C4* cWt «tlt ¥ltC< *$3 1 flWt^Cfl 4C¥, tffafll TOTO C¥t4l-f4C¥£*ll 1$ 
¥t«*n, *1 **l®: f4C¥¥ $«Ttfl «tfl 91 I 2900 flWlfllfrtl C«tC¥ 5000 f¥C¥1- 

*tltC< &if9 I ffl 97lC¥9 4C®, fl&tl *l4l TO ¥9 »TO <Btl 4^8 *fa 419 I 

1Jt$C¥9 TO ¥WTO1 4¥tc4l C9«?t ¥fl*l ftV*f nit^ll *ltl1tlf9¥ 9tl9 ntfc 
C4* I ¥¥41 ¥tC4t 4*11 9C9C1 £9, 4^9319 ffCHt ¥4 C4C¥ tf4t*C9 I 58rc*lt¥ ¥t¥ 
TO TO CTO ¥¥fac¥ ®t44t<11 CTO Itl, 4t5K99 *t9l4* I ftlWlBCIS fafw> 

¥*f¥t¥ CSlfl MCI9 *tfllH« CTO W I 9** fcfafa* 4t* 9l4C14 ¥941 » 

¥t*1 ¥ITO9 ¥911 ¥C4¥&1 fal** 43 I flWfC49 ¥l"5* ^C1 flCTOI 

'¥¥$4 ¥45 ¥344 ¥lf4¥¥¥$S ¥41t4 «jf4<\ 4TO ¥H#1 4«J* flWI I ¥* 

ICICI ¥ITO9 *l4l«f 1 4«lf^ ft4TO «tTO ¥¥$ '«U^4t¥J 4C4 TOC1— Nearest 
f4Wl^ 3C*I4 '5¥-44-'99C¥9 «ff« f%CW4¥ to the Church, farthest from the God. 


^9t<^¥|r« 9W 

*C9 TOl ¥®J* SCltH, C4 f%4C¥ ¥tl9« TOJT* f4®t« WJ 411 

TOlt«¥9 4t¥l 4f449C49 TO ¥¥ ¥fo ¥*«: 4tltl*f*tC1 ¥* J4$f4C¥ ff¥C« 
4®lfl¥t nfofa.f® I <4$ ¥f4"t|VtCf *14 ¥MtM Cftl fbf¥MC¥9 «rClt¥4« 49 41 I 
¥t*1 C4 41<*4 ¥9fsS *»t£9 41 ; £144 ¥&1 ¥tlC*l C¥t4 Cll4 49 94<l ¥C* 

¥«* C4t¥—'¥¥1* W 41 CTO* C¥t4 C¥t4 bicitCll 41 ¥9lf« ¥*9¥ 1*lt* 
¥¥®lC¥ Cl ¥1 ¥9C9* I ¥t91 *tC49 4¥« fC9 I ¥C4¥ ¥lfC1* ¥9 TOM TO 

¥¥HC¥ ‘f*8* 4l’-¥* Sill ftltPlI TO*1 *»t« I ClM, lt¥, ¥t*1, Hit, 

fro ¥ll<5 C9C1 TO** 9t¥l 4t494C41 *U$C¥4» 3Jt4M B^CltCW £*R 

1* 49 l" fc»!*f41 fclflfs «Tt9 TO¥ffll'»9»tC¥^ *fffll J 

~C¥. C¥- TO1 ¥llf9 -!9 l lC99 ¥«r¥11 C¥t4 C¥t4 C9tW9 

C¥t4 1<1bT, ¥¥1JS|9tlI ¥*?5 9f4.:*f¥lC’l9 C4?, C944~ft91, 99\4, 

41 ¥«(¥« f4¥J^4f4f^¥ ¥^1C49 lt^4 9*^4 £911, C41»rt|5n 

¥f%«¥l C4C¥| ^C9tCl1 f4C-l9 W- ¥491 f99l9F C¥l4 «Tt?f®¥ 11 9flllf4¥ 
fe¥ ¥f« 1fC¥^ flit® ¥l4tC19 ^*1 IllCil ¥^"*1^ 91 C¥t4 ¥l^*f¥¥tf¥1 
41 411 9?1 ¥t*lfl¥ ¥l444ti|1t¥ ¥W¥ TO4 llfll ¥tlC4^ ¥9 %I4 1C« 

44C1I 9J14® ¥C9 oft 4¥^ ¥9^ ¥lfl *ftC91 ¥tltl ¥l4t« ¥9C19 ¥C9l4l ¥194- 
¥¥f¥¥9 ¥¥4 ¥f*»®11tC99 ¥lt¥, TOlCI fl^l ¥«1® fiTO* ¥¥ f4 9TC4T 



404 Otfit'6 

ltC4T ¥tltoflmfai ¥C4 C¥tC1—¥14 fa, 
4t4¥t*i fafimi itf|i*i 4¥t4 ctitc¥¥ 
inf ¥ti cii. «rtit¥ fistw iti c¥ti 
¥tiil %r* it¥ii ^hr n i A giffai 
finnft ¥itw wtin ^ttiteil ¥itu i 
i¥s: ^wtcna i¥fai wfffii toj. 
ciaft «r?titof5WT w, *twi iwr 51 - 
$fi wsii 4fmw ¥* g;»i$fa cit^ 
¥ ftfaM[¥ focii ¥twl iiti ¥dfa¥i 
¥ n*ti fain tiffin v w 
f tm ¥ lH¥¥ftl| ¥C¥ ftfa <*¥ ¥ Clt* 
fe«C14^ betcnoire (fatli ¥141*44 4 ¥) 
H»tl ftfifS ¥C4 1tt¥1l C¥t1 54- 
C4t*TC¥ ¥¥¥«ttl falll ¥4C® Cl Cslfl 
*tit*4 4f, ¥¥itt fci^fai c¥caf ¥44f*4- 
ClflJ, ¥t*¥?ft ftfa^ltl fa*\14C1 

¥4*1 ftfaMC ¥1 ¥fa ¥t^ C4t$4 fa64®{- 
C¥t«r ¥ ¥tTf* CW C*fC¥ I ¥c*i 

ftfaviti *¥i itc«i c¥t¥ 435 - 
«r»rti\ farr *tfafaifa c<w cm 11 , 

fclll 54w3[ CltCII ¥ltl« 414 4Jtl¥ I 

*fa i* n^i w A gi^fai «r*fac¥ 
faWItfll ¥41 1t4, *A #«CW 1W 141- 

¥1¥ I 

fal A Cl Wflfl 4Jtft 41 fltlt** 
4f—¥4 ¥tl«fa 11 f¥ ¥tl &M* 41 

c¥tlt* r fortutw* ^fi®l ¥ti itffa- 

falt4 *!$1®tC¥ lltltlj JT4 C4C4 
41 1¥1 fcufolW C&fo ¥41 1t¥ I 

frfaW lift* lfa¥ ¥*t4ft 44 ¥f¥ 
¥t«1 1lfl¥f¥« ¥ 4H& ClIUHJI ¥<$K 
®itfi 4tfa, ^?4 *r®i (1952). asci$ 
(1953), Him (1954), ci^l ¥ ¥tlT4 
(1957), qjfl ¥ fad (1957), topfe** 

(1939) «1|5 ftfaoil-fwtltall iCWtfafw 


1 231 44,74 itfn 

■tWI &14 fa$4 ¥W Cllfctljfc 14W- 

®tti ftrt 4nc4 C4, w¥: wfaritit 
fa fa*, nfilf** ^t¥4Rfa flftltfll 
p\^fa4 TJ541 ¥14 I A «1l¥ A <*Wt- 
fali t¥ ¥4 ¥tmCl 4fl¥ fPICl I «W¥i, 
Mfa¥ ^tf¥ ^Pl^hWtl C¥tVflO!¥ 
4f4l fa:¥¥ fa^tfa4 41 faitfa41Y1 C¥t4 
4tlt4fa¥ l¥t^W¥: ¥¥tfa¥ 40f«llfa[> 
54C4tC*f4 C¥C¥ faC14«: «Jt44t« 
5lC4tt«I p|¥tfa ¥H¥t4t fiftr«¥ 
^¥4 4tlt4fa¥ 4t¥C¥4 ¥t¥ ¥W I faf W! 
f¥S faj g»l^fa4 C¥W A WW 4J44tf4¥ 
45fV4 4}«f3l 4?fafa^'5|C4 44lfa« 4«4t4 
^<415 l4«Rdfl¥4rtn 14tf¥ 44 fa ! faShw, 
fafa4 ¥ 4It1¥ ¥fa¥4 ^T¥SRt4 ¥C1 ¥fl- 
®l44rt*l C¥t41\4 ¥t4« ¥W C4Ttfe4¥ 

4tC1 ¥¥{5 4tlf4fa¥ l¥t< fa:¥® 44 I C«ftfi»4 
41 ¥(fa4¥t^4 41C¥ ¥K1 ¥4fa ¥4 
4^ I ¥^ 4tlt4fa¥ *l¥t<t lfttlC4 «ftf%¥ 
¥l4fa¥ ¥1tC¥Wir¥ ifaPtfa® ¥ falfa® 

¥C4 pi^fa ¥t« ^fa¥tf W «41 ¥W I 
ttfo* ¥^C441 &t<5¥¥ f4lU4 ¥^ C«Jtf5- 
C4IW4 1t4l<&4 ¥1J ¥4« 44 1 $ C1C¥* 
«f4tfa® ¥ fafa¥l ¥t4t?t¥ CWtlf ¥ 
<1¥® (1954) fa^t!14 $14 iKf fai\¥1 
¥C4 «f4t1 ¥t4t44 Cl. C¥t1 C¥t4 14C4 

citi ifa¥C¥ar clc¥« ^fa4 ^*jfa 

4 ¥41 Wl 4¥¥l4 C4tn, ¥t4l, 44?«, 
iTl^C44tft C43Fftl8l ¥¥fa Cltllf OK*. 
C44tt¥ 61^4 C¥t4 «1tlfa¥ 4Jtfi ¥ ®Tl¥- 
4fa¥ lfl4^4 4t?fa 4ltl¥ |¥^fa 1tC¥, ®1 
W¥*. A lfa¥C¥¥ ClC¥t 41» 
lfa¥fa® HC444 c¥wri Sewn C4 
C¥t4 4f¥t4 ?l*fa4 ®^®tC¥ 

44lt«1 <1¥t4tft* ¥C4 I W®: ^CW4 
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q^l. 1970 ] 


ail cats «rtn ca, mtata caca j*i- 
*fai waa-*nt$ tat *n»ti ^ « 
m ni4I W *W1 ifttftt ^Tt*lt^tC»T« 
fartfit arcnfawai <4 ta fawa ti*- 
«m$ l*Cf trltatl (Spinal cord) 
aw tafta tfifai, fVffis "itim- 
tlt«ltf 4 f t?ta« W fad 4 f 4 tf ^'5 *d 

*TCi?a tctseftca aatttt* liaitf 
an I «al fact* «ni 11 cf* tf«"ici cal 
tcastftra aataa ts^fscs attifis 
am al anttfis tcaal gns'faaci 
*n $«n i 

ttati «tfs|S aVcaitft i^fai new 
«r*j*st:a tfts idea stcat^na «tf«- 
fanti 4f £a\fta fcnfatai fin <4 
atlcaalat tsatft facia 


njcitf 

PMf^afr 

Siafs 


Cf*^J^r-4<5 t iTT 


V.y 

fT3r*j*rT¥ 


FHRRfa? 


In fen 


atafra «r^f%> caaa—taata, fccan, 
fccnrai Isjtfa jtts artitatcti faf-il 
caarca drafts* atfai an I caafli 
fccmtl ttati p^fai ncaam aaifai 
tfatnatta faa^ an ga^fai caraca 
i1«si an I lafastcal arH *a «aa 
fails* #si ; artt* atafaa caca 
ca^N fcisssi «aai stcaca g**N <favi I 
*a| fstnl ttafss ata atca lal 
afatiili (la*, fit tin) i 


2 n f&m sfatt caca afmaattft 
ncata-natta* tstn tfvtaca 
ffcfas® an acicn tfttiwwi a stca 
al a <tnrc-«Mtg atissi atuca a a tea 
ansati acar fatal tea finiW arts 
tfwt an a ate* ata <an caat* caca 
ettsi fcu'atat an a a nca wrtlcai-ajttt- 
faa t^ca natca ajtatatcn c*ftati an 
afacica aickii faaifis astcafenaV® 
111 a ata cacal nena-nata »&?*- 
nja an tsf<is an Irfans tfm n i 
aciaatca ficii aa tea artttttftstcs 
afo s an sti '»rs]sisft s awl ?aa- 
«tc< caatcai anca i 

ftfi^tcatsai—caati ai, ^ifaa antf- 
ai a n-'i-afaiai e^c® atai 

waa fi«tfiai fiwtuai atarca Terfl’ys 
«« aian *»iatfs^ a aqitfa® ^*ica«f 
«M1 «it'ihilfi^cai *iatac4 «tcatfos 
in fbta^arai *fata4 atfi afiana 
cwc.il wti cil^liai a«i fanr fawl 
ftfavai anti «rii'ii cai naaatnl 
caai an i i^ata mala a^btf*®? 
aaai si am «« ai# acal atai i fat 
ca ail cita, ii afiaua «1% «citcai 
ca a*i «catsali tfuft ai, c*r tatti 
ac» b^facia* fbfa^aaatciil ana 
aftn ^tcai «icaa aai ^tati«faf** 
t ?IW ftfa«.a:ai atita il lal 
afifif*i in atcat il «rata 
ahatfaa fsfaMi a vff tallai fa* 
t^a* aWat* fafaitw tata aiaati ca 
as fMa a faitacn afiiial, si i| 
tfcatsai caca aical «5®ataa an atca i 
ca *5 *1 ajrfa al^caatat, can^ n fan- 
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Wfa « foil* [ 23-T *4, 1* Wl 


icm mw *$¥ mfoc® ifir® w *t<¥i 
fcfwiti *mi ci * «nf<*t*, 

¥tC¥ »lt¥C*« <wh cit i 
cmcitu ci w »i nt«it*T^s mit* 

* fenmtfy ®tcii iw »rr*c*m^&ffo 
*ttoir»nrt«, c? faitfo«carru^faitfai 
vtfacifr, c*rtcntr*H *t$c§rcat9t$®, 
nifowtfo tftcstwwH. Iftwwtfo 


(l) ¥&¥t?t «rtfa¥ **itc*Vn 

’■iifo* ¥« ct«ii «wi (2) gi^fo 
*m*ri->K¥3irt¥¥ ifaift* «wt*f«-c¥*c¥ 
fill ¥H f 

*<t<< 2 SK fb3j *WJ ¥9C* ClU ifci ci, 
Ht*CT ¥-¥f¥ *111 1-lfo *C*C3f 
*t#lCll jp WWI fec*¥- 

HWftVltH lf¥¥C¥t*4 itlM- 



Sff 


2lt ft* 

it^CStlStlfo, Wlfccifllfo IJtftllk ll'V ^lltfl (C¥ fo 11 *JtlC¥&tfll 
*®ltfl fail fcciltltlT I *1 W Clll- C«(^¥) Clt<l¥ *t9* ifo 

rtWJ rnitcii itwci ¥C9 «■« $¥ c¥c*« fofvftift ¥^wfi| 

«*1I11 ll *llf® *f«|H ¥11 ¥1, set! «l¥t*C9 g'lffa flf«C»tCl llU*1 ¥19 1 
J¥$Wf*ftltm: S&l ¥®9tl¥Cfoll ftlfil® ifoftUlf fclWI 
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uti^ fc«rcst* 'tff’tft* «4 erne* ftru- 
«tn fccrtcsttn s**ftf Ttcnn- 
sr$ «t s^n* f<f ® * 

*or *rcs ftf# sfwfc* ffi 

cn srct* fcnftfc* *groft <«¥¥®tcf w*n 
uiftfif ntfm* *rcf sr*t*c*sr ftffii- 
¥tJt«scsi w suit* *rctft*3 Tft* 

yw «tSft ¥CS! TtWtfftW ^tf 

ffitc^ ffftn si sfnaifc caifl^* 5 t*i* 
pifft ■Sift® ffl 

frt« cw* f-TO fit *fc?« p^ft 
erift® =n fc* si< ft® f%n«t^5 ftai fcfc i 
4| qton ftnt« ftstra f^fw fc«w 
«¥*ncsF « ¥t«T sp^f thi <wto 
fcCfft® «3£f« ftft fCBtfff ftfftfc TftlW 
«M»ltftPlf ftfftfTOl fft® ¥W 
¥t* ¥C*f gffftf CTlWl ^tTtCTTI 

ftfitfl fntf pi*ft fft® Ttftoi Tffs 
ff I C»T SfC*^ faff ftfafrltf 
ff i & $1* cfc* «ffct« *nfc fc* 
cs, f&favitf facr 3 ?n «r*itit* c*c« 
*fft MCI* TR f Jf«ff f t4f t« ffc^e 
¥ftws «t* «wtw I TtCftSJ ffifsf 
ctm c«rtmTtf®f=i. c¥ffttft*» cjfutohT 
stftH «nff* <r«rtf"TO 

w nr«mm 

«ftTTtWf«tT rtCftWI CSFR Tffl^ 
foffMi-nifec® c^Ft=f gs^ft- 

«rfacftf-¥f®tf fji fro ffstTO: 
«t«r?ri ftttftf-sratf switcsi 
fen «r®j*®tcf fitfitoi ffhftsr- 
ft** *t?«fa ffr®: ftiftfe&HlftRRf 
¥t*¥ffi®tc¥ ft*® ¥« i ¥tc*fe ftfc«n- 
Cf^tfcf, «t^CTfrf«¥. TjtfetTOtftw fl^f® 
ftfctftH-ft®¥ «^c«m sjffttf toto: ftfci* 


fr* stfacitwr c®a w ftit^nrtftTOWi 
»Nfti¥tffc «rssi*i fi i ¥c*i c¥t* 
<nrtwtn 5*-«rfarfTO ff«^ ft to 
fl I prjft fMfCTI frtfttf 

fewft® ftfcfftf-ftVSi 'eSTOfti ¥t*¥tfl®1 
t^TNtsrro anwififi wtifi fft- 
ft<rm sra:«nr ftstfntcfT i 

ftti® ft4tfs« i1<i 
rtcitcn CTR Tfftf (Topical 
or local) * sfl'tflTO (Systemic) TOf^TO 
fsft^l-WfTOl Tt^ft^Tf ftfTftf ^fff- 
TOfthnWf W" 

TtTOI tfl «4*n CfTO pifft 4f1fRI 
3 1t<¥¥l ytjs: fi^tf-Tflf srffl <rf*- 

ctww* ftitfi-nw *tft®^R9 fern fwi 
ft^^II ¥ft«l* C¥CU Ttwtsj 
*r^r«f flu fjTO* ci:w® fft «f?tf-Tf%¥ 
4jr*ft«Itt¥ ¥tff ffTO >|Tf 5f1 f«, 
TftW ^^ftf ^3111 ItW C¥W« ftt-lf 
fl Thftlf *lfM^«f ’lift’® T«TO 

ntcfl hi i 

*T54f TtWtffl C«tC¥ 4^| *«\i 
Tfftff ¥«1 ft« (f, fjfftl siflff 
sic* flntTf—t«l*ift<i, 
Ttf Sfffi’f® ¥t*1 *l"»lf¥® ffIff «ff « 
*i ftww wtn* ^fsift eicftcm cfVr*- 
®tc«rs srmcw *w c¥ft«j*c* 
vN fritf^tn »ifcf fftcis wfs* i ftort 
«rstcff fin eratft'-s fn fi 

T-mitfro f» fjfftcff TCflfj, ffn« si 
f1f»TO ¥f*¥fSltftl ¥TO«S1*JWWit 
ft»TO¥ 4|ftif#lt^l ¥®¥«ftcf¥^ fpl 
Tftf fJfftW ¥^fl¥ Ttftf ¥*T5l| ff 
Hl,^nf¥ ®ft¥t* TTOftfJ *ff« 
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[23-r^,7w 

V* i fat? 7 t 7 & *T 3 *«i «rt« ftt-tiw *nrhrf * >it<MT 

*7W ¥71 C7 ¥¥lt W. ¥l 7*lft TtWJ I 'Sftl ¥71 CtPf * CT1% toftf *f£¥* 

ww cvn sfatm faro fi¥i- ?tt4fai 


cWlrsrJ 5ti> ft 71 *it$z*!w 


<tttf«r im fei7t77 ¥71 *t7W c7t7t£¥7 
^tv* sfai ¥7i *r i ajt?ni 

mb 77tfa w 7tc*7 ffntw^«i 

95 ; 57 7j 7M sfa? mv 77 . «m 
*r®nt»w ¥7rs c*rw ^ «rm*¥ «rtri i 

¥t7¥7ift m c?n m ¥$t¥ #t5i 7tc*n 
77¥fal faf «> '■Tit* ftfa* h®tfsT¥ 
•Iff® W7*l ¥£7 73<t?W extant*! 
C7t7tn« &7f¥* ¥WfV» *t®1 *lt*TC¥ 
7tlt»W (Silage) 7£»l I C7 ¥T|7t£7 *ltfaw 
iff* ¥ *1 Vi 'S&tCTF 7*11 ¥7 7t*Wl (Silo) I 
«ft4tT7« C*ft*f ^t91 7f7 tfC7t¥773 CTt" 
7l¥ ¥71 W 77 al ; fp| «f«- 

*ft¥7 %7| ¥$7 7C7 7C$ I Nwfftf 

•tTiffitf f7f*T 7¥C77 *|51 7t¥ fc«<7t77 ¥£7 
7<7¥*l ¥7CT <$¥7 *W*t 7tC77 5tf*7l 
C7^t£71 Wl <4^ fe*ftC7 7«f¥¥ #t51 
¥** 7tC7 7t¥«‘ft77 l l 7*t7 7tt¥ I 

3g7 nf77tt*l ¥»H'ft*l <47* 1#St^8« 

7ft»& »rftt«i¥ «t*i v l *tvu orcH mtm: 
«fnit7, 7f| (Oat), cwtltl, ^1 <47* 
4f5t7 TmttPW iff** W fcnut^l 
«j&*t^7 7tC>1 C4tfBt77 «N cvft 7t¥t7 

<4i¥ *1. CTtft*. lutfiri nzw ftftn 

Jft^wr fcsfr ¥71 $f®¥ 1 >tf*C»W iff*7 *X9 

7tin fcnr* v\ 7t¥i fifti i '•fcfl 7twr 


*tw *j7t<5p[ 71 7t¥t7 *1 

iffa W TPinrtt I f*H ftf«7 «J7Ftl 

7tn v «ffa nfl i fcnwtffr 

77, m 7*n 7£*JJ I 


7tr>l7 7t7 

¥t^7t7 ffa 

>Tt7t77 *l¥*l 

C7fn7f7 

60-65 „ 

® tfetflPl 7¥t¥ 
<77¥t7 


65-75” 

7t7t7 57 «f¥* 
fafl ¥77l7 


63-70 • 

fl 

C¥(7t7 

80-90* 

^ ¥t>17t7 


>177 

*it&»!t C77t£7 w»1 7f77t7 

>r®t77i «ft7nt7 6-9 ^ 

*7C<5 7M I ^97 ?l!^ fal 
nt^l ¥71 77¥t7 I <47 &¥*, f««H 
7tC« 7l^C77 ¥4 7l ftt? I 

^il4\ 7tl5 C7T¥ «77T8S 1J-2 ^ 

¥71 77¥t7 I «17, §K*ti ¥7^ <W ^Ttl 
«|t^r «lt7 f«7 Trt f¥7l 77¥t7 I <1 77177 
7tfc*ltC¥ fHfe ¥tlWl 7t»n <4ft¥1 ¥ftf 
f¥f»W 77W7 TtlwtTS nftew ^¥f* ¥71 
>T«7 i C7*R—(t) 7t¥t7 >rrtt»n—4TB 7t^7 


C7¥¥ ¥£¥¥, ¥f¥¥t»l“37 
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*ntt, 1970 ] cTOtiwf *t$*r fi tow 


fc*ft* 6/7 ntfi 4 fm 4 *r f *w ft, ( 2 ) 
ctf ntttni—ft® TO* *ft® «m iitni 
i\$ fit® fi, (3) 3 **r*ttt *1 (Tower 
silo) f TO If ttt* i®ff I 

ltt*I *<**! mfa—tol sTtfctff* 
itoi ®nfti cfit l-ll' If* f tftti 
f*r® to i fin* cftfr c*tfc *?tfS ^tn 
nto *cir fi*®tri fTOti to fci, itc® 
crot* faffei fcnm fatf to i itn c*tfc 
*1 ft*« nittwr i®fi fit iti i ft* 
®tt® TO*I ®t* fi *1 It* *ttWW* 

nivnntinl *i ** i cTO fti TO ftfctn 
TOtTO fl*tl X* 5ft* TO Itn 

it* i f TOi ft® nitfa nstf nt* TO 
cftfc itfitt® *i *i f n *1 *iti nTOTO 
f* nttf i n6 ®f«i ni ittn fitf 
®tn®tci m to ftto fit® <i, ft® 
toi *** it®tn cTOti fti i f tn *ttm 
toi ci 8 ! it®tn itftn to* *tfti 
®aittfi TOwrt TO *fc iti iti i 
TO ®ti m fTOti ntf ®f* f iiti m 
fintf 2-2\ ft feg ft! dc>1 fat® fl i 
fim ®ft*i n® 4 Iff % ft* fTOti 
to *«f TOtitlB c*tn to *i i «r^fs 
4/5 to* Itut *W to ®f® fit &f5® I 
ftif fa* nti to TO to cnt* *tfcw 
TO* CIU ft* I **| flfcawft ftffftlB 
to if ft* to **, to *t«*t n 
to Eft® *i to i nto fen* TOf* 
cffii toi; f t*i ®t*tn to ft* ntttn* 
*1 *t® to u i M **c*r* ntttn«f 

CTOt® cnt*tnt It®*, faft **CT* 
*tttom m? mil ««i « *t®tw t 
«*t win »rtow c*tf <*f «ffti ffi 
fiifa fi i 70-80 ftci ifa ’lttcto 
4 


•tftif fi i totfi ffto =itow 

cftf ci* ft* ff^li to TO 

ft* cwf to ti i 

*ri ffiw *r* wfaf to* cftffft 
ff f*n TO-«fTO to ftif ft* m !< 
TOtftft ffwtf* c*f f to ton- 
tor *tf*to to i «Tt* to *cij 
ftftfifftti to nfirtw* iR' 5‘^ t* 
«*« ftf cTO **tf tfi nt* *11 ftn 
TOw* to **tf tow ntt* *i i ft 

TO * 1 * TO*ft*\ UtftflitTO (Acid 
Forming bacteria) sp fffftflffttl 

to*w ff% cnw to i vft* *•« 
anti *totf* it* ftif fito 
nt ft fin full i ft ntftflTOfa 
*ttww* ifto wcw *t*t*fs sfftto 
'fltf*®, fJtftiBf ffitf*® f ^itflftf* 
iff* .ft* t ft fitf*®«f* «fit niitw^i, 

n ft cTO fit to ntrtftit* ^f* 

utri ft* fn ft® *ttc**r ® to - 
f¥ *i i in TOfl* fitfn® iff* fi, 
ft* fermentation if ** fll *tl f*I 

«rton if ft* it* i *t®tn n ffwt 
to*w* TOwti*t ftifPr* to 
i^it* to i TO ift* toi *ft*ti ci^l 
Ittf, ®tft* fermentation Ifcf If'fl 
II I ft® tofitf II flltPlI^F fItffWI 
*tf*it< fitfctfif fitPr® ts.** fi, n 
ntttnw* TOfntint *t ft* i ft mti 
tontw ioo* m. ®tn tot* to i 
to* c*ttfBc*i to *ttww iifu nif«w 
fff nfiitci *t *f, wif f*rt to- 
intiflt ^ft to i 

to*w* carflfiTO—(l) to ntp 

ci«*t ntttn* c?nc® * nts ci**t it®* 



410 Mtiiran* 


i f|t« itin ii ym. 
itri fcniti itloito® fwn *1 «m 8il- 
C8¥ fofl ¥11 ?1 I 

(2) ¥Jtf8® 8tH crotfl 8tlow— 
utii: M nt8t¥ f*rfc 8t*orroB to 
^»ft in 8i i «l urn 8tlow eo*-i04* 
n itri &f* in irtfafei ¥Jtf8® 

8^8t8 1tl¥ 80! 4ZV ififc 81 8t«11 ill I 

(3) -rtw »[tto»iw—*1 urn 8tl- 
ow il n $ti it8 ciri tefh feiiit% i 
ititi vr ¥t8iti ¥8iti it8 c*fi 8tl- 
lift* 88111 ¥11 111 8*1 TOM <a| 

itowi *ti til ¥t¥*fti i ml non 
8tori is it? i^iti ifci n i *1 
itoi wnt5j i 

(4) &¥ 8tloi¥—C81C1 tot cii*) 

tom i ^tc»nr ®ti>i iitoii ¥iiti c¥tfr 
mm in v i fifcfctfii ¥Ttftw n$8ti 
itt¥ iw *1 8toi tffitcn nwip i 

(5) Itltlll ^Wf-"IttofCl 8t¥f8 
ffw 8tlow dn fefci itn n i wz*\ 
nt¥ iw ittor ^ v i itoti toi 
n f¥8titi ml uni ittor tor v i 
nr® ¥Jli8tf8iti ii itou *| hot 
8tloii iNto ItHtOT totn v i 

(6) «. ¥tl. fa. 8tloiw—tore: fto 

•IJtW bfi ¥H V I 8tlwtOS iti 
mm ¥iiti ih h 8t8f¥&fi¥ 8i itl- 
cfirytfir^ unffa fito to v i ¥ti 
Cl C*t* «t¥tl Itff frfim 81 Ht¥ ^fa C*f05 
ntM 8i i 

8tto*¥fa fcntrn itn «i iti- 
¥1 fl$l ¥01 lft8! w *nfa «w 


fifal 1¥1 ItPfl iTfl^l fem M 
HOT 8tlr8l¥ 4fV iflltl fafetfW-l ¥ 
fa 1tC¥ I 8llt8» If tol¥l lltfa 
*T9 ifaltW Hi Non-legume 8tl- 
3f8T JT88 ¥01 ¥88 OKff C¥ti81¥l CW81 
0T81 «g| 8811 8ttWf C¥1 ^¥tft 
ft:i5¥l 8ttorw ^¥8 ¥1 (Organic 
acid) 88tf^ 8W ¥f¥ ¥C1811 ¥tl8 $ 
¥**f1t«f 8ft8tl¥f 881 8t¥¥to ^fl 
811 <811 8$If1 8¥t 'll ^¥8 ¥fC¥ lt¥ 
f88td IJHtl ¥111 8tloi¥ 1J88tI1 81M 
fev*ftl8 H?tT8l 8¥8| ¥tltfl Wit 
^<i*ft¥8 iff ¥tl¥ 8C8 88011 8l¥ fatd 
8tlC8¥ 8T88f1 ¥11 811 8tf f88tW 
8tlC8¥ 8*81 f8«t88¥¥ ItfOl ¥W¥ ¥11 
fcfas, 1^11 8188181 ¥¥^ flO(8 ¥tl*f 8t1 
til* 8til I W8tl8l 8t¥l ¥ 8t¥t811 8tll8¥ 
88tfl 8¥l¥ C8l¥ ClflU ¥8f5¥ I flllftF 
nflltll 8tll8¥ flf«1 88tfl 8¥1 8l¥- 
¥ff*l¥t1 ClW ¥11 fcffe¥— 

88f8¥\ 8t«\ ^lfl¥ 25-35 *ftN 

flntl (Heifer) „ 15-20 „ 

888 . 30-50 „ 

8t88 . 2 „ 

■ 8toc«fi l. ¥f¥ ¥8 «nm 
88181 C8 C¥t8 ¥f05 tol¥J *^¥ 11 rftll 
«|8 ¥¥|S 81111181011 8t¥ I 2, ¥t8t¥l 

88fl¥ 8¥ t 8tr® ¥(¥ 8lj 8tC811$ ^«fl 81, 
¥tOi¥ 8tlO¥ ¥11 8¥8 I 3. flfa 
Wt88t¥ltl 818 1¥ «T VS ¥H ¥818, 

¥18 ¥f¥ 88Wt 8tloi¥ ¥11 8111 
4. ftffa ¥8t¥tl 11 ¥fl ¥1 ftWtf 
8tl0l¥ f88tC8 881¥1 ¥11 8111 



TOtnm fait** 


•tt99tnfa* «tto fa^fa 

*1cn «r®tfai 4*15 citk toTO nm 
TOft"! C9, lf®t*I£®9 fitajfoft Critical 
mti 4tn dhsc» 4*< fam-nfr 
fcvitTO TO* f*i f»r=T to ctoi 
TOtnfS ntntu ntsnc* t5 <¥&i fcvitf 
cntntci cnorfan fani ifft m, to faTO\ 
$\f»fa*1fai(, nc*9* 4*< TO* toc*9 
ncn nwk TOti n*lf icafim TOW 
C*t¥—499 fa, TOW fa«tC99 Itl- 
*titol* tops slkcnn—fwifafl 91 fa 
49< Critical *19919 fa lt9 nfalfa ? 

fwrtfc* 1*159 to fawf-Tfai 99tk 

TOfall fac-19 9HTO C*t9 *C* 9fa 

fafaii nkwi nci ntc*. to cnk ftcn 
njntn* **15 e¥ r«n%« to <rc* C9*n 
cnci nfw i nfa c*t9 ilTOfa* fafan $ 
to nkwi * 9 , to cnktc* itnufa* 

ftlJttol 9*11 *1 I TO 9fa 499 C*l9 9T9*1 

?ij it, *tr»«nntiy¥ cro $<-fa$f *n 

TO 49< TOC9I TO fc$S ltnt¥¥¥ C*l9 

TO9 intifi* to *tc«r *itnic9i w 91 , 
to ^^rsf nmtc* nwtifa* fiwfai 
91 H fhjfai 9*n if i tow swift* 
ftfaTO s*i9ti fa$< lists iitntiki 

«pk «HS«l 49<, TO *tftnfa 9t9tft*»fa« 

c*^i itcik TOTOfa* faufas 

fclft ¥9C1 C999 *fl« *mf f9Wf^l9 

TOftTC, CUft TOt*9 ifoll IftflvtCWt I 
W TOtft*lfa »fl?« TOtW CTO 


fa|TO TO*1 TO91t* *C* fofa 

TOC* *r*m 9f9* ftlltkff I 4$ ifal- 
TOlfrfa* 9C9911 CTO (BARC) *nftl I 
TO (PTf^sr M toi swift* fafaci 
fatf*. fe<TOC99 *C¥ lt9C19 <199 *ftf- 
9t*lft* faljfall ¥9 ft*!* fc«>TOC91 
¥911 TO 380 C9W*ltk I ¥9 ncfl 9l11 

«rif*i to® (smtn) * 1 * 1 * 1*59 (9tartw) 
ft^W * fwiltol ^lfl 9 lt¥ ¥tw 
9C9 C9t* I f tC* ItW* «t91 C9 *1t9«lt1- 
fa* ifVCl C99 *fac9 C’lC*. TO C*f9 TO* 
C9^l » 

4 CU C9*l IfflCl* fallt^C99 19t I <999 
ifltfafltC^ «19 ¥tC9 C9, ^ffa*91 
*1«9tl C9C* fa«tC9 41 «f5» 9f9F ^<*19 
TOI 9*1 4ffel fantC99 9t*tC9J 
4k 2T51 ifV 9TO C9tkl9fe 4*15 919*1! *91 
C9C* *1159 I *199l^-C*a?lCi?9 fal1*9 (Fission) 
99C9 5*4*kl *91 9TOlk 4^ 99tf ¥l9tC99 
*1911 to* *nk TO I 4*j5 Ikcafa- 
itc99 (U*235) c*aftiit* ftonf* fa^kc9i 
9191 ¥t9tl *9C»1 U-235-49 5*8^9 

9-ltcn (Ba lu 49^ Kr*>) CICf 9l9 
W TO TO C9fad ¥1C9 fall* fafe}9 I 
45 !fTO9 TO C9 ifo *tt*H 919 ( ^9lk9- 
ItkWl 19-«9fa**l C9C*9i9faci9 Il9l9 
kfatf AE=- A roc* ), 119 *lfa«!f < l «1t9 200 
fafai=t lc**|4 c*1*5 *«fK 200 x 1*6 x 

**m«t-fawt 9 faun, fa^ *lfat 9 9 C 99 T, 

ifaftil—53 



412 ¥fait* [23^,7* *|«J1 

10 • 6 gj 3-2x10“ 4 *Hl gfg 4 if W C*t1 fa*t*g*g nwlcoffl ((W U-235 ) 
«rjtwtnjfigt* gw N-*i (Avogadro cnaplgc* gfg fatcgg itgtegi «rtif» 
number) ffal «1 gnil gfg, «tg *f dJFtg Igtrtfg C^g **ten ff»Cf 

llgtt CiC^F *t« -tfe* iftgfg ttftw *tl it! <W fa g$g fgfe$Cgg« ^ gl I 
1-93 x 10 s0 *ttfi gfg 4* facitorjtg fa* g$g fgfcfcg* ^i-afal ft*. gfci 
u-235 ««?i gfg, «ci stcie* *t« ifiw <w <rtcn gtcn ^ «rf*itc* ffafft *c* i 
nfwH ft'Ptcg *t«* CT*l«rti 821x *tffi¥ *lcafggrcg w«i «rti 99*3 
10*° nttfnggl «ft« 2x10'° f«*itflt*it I U ,<8 *t*C1fC&t1, itft 07 «tif 

A <at1, 20,000 &g (5. UR' f5. fgftfgCgg *9 Ittatcfrll U* 8B I U S3B *t*C11- 
▼ci eg stem A gg, «rrt *fg ggfg i cfetcns enaftgc* fgBfccig f 1*1 *tit* 
gg, fatg *:* egm cici eg, ftgjtfrgg *w U* ,B -« vs *fi w gn 
WJ 4f ffWtJTlrt U-235-4? fat*g «tl «>lifi^U 18 "-C¥«rt’lt« wr.cn- 
gftcicg fa^-ifo it«gi gfg, ^®t« nfantf «P»c? U a8B <®tg egg «w wi 

«rti 2500 feg fim cit^Wg ^fci u 839 -<i)g cgafanfafV® gcg g$ge*aFh 

fwlw n^mi cgewfcgg gw 45 egg (Pu a3 °) ggi 4«tcg gi**c*tg 

*N fcvr* gc*, mv v* mf «i wgg ®teg finttci* gcgj ftfclfg gfc sxs gt*w 
«fcgt*g, *i cntn gg nt&cf v\* cg*b fgfan eicg cgc* ntw i «m* nw, gfg nn 
cntnrtitfl «rcgr*g cgfci *«gg gem «twi fgfcfrg (*ffri U 83B cfaftg stfc* it? 
vni i eg u-235-cf e«ctr *gg*r *5* «ti 2*5|5 fgfefr nf«i gfg) fafatg «ki arg*r 
*it*n gfg, cnlB *tnw ffi ntgfti nwt< *cg, *cg *jiw-<i6Fitg gti aFgln® ^ 
gf, cn!5 c^nflpg *f?K gft® Rnn Jtgg <nf^i »«rg fr^ti eg, ggg ^gg 
f %ft lit ^teg, g| gfggcf cgt’l'ar® g| fifS'a fgcTFfgg g^r-e ^g«g gg I fgfaFil 
i*j feg egg i ngg fgnegg nm cncg fgcg gs geg gt«n gi ftfogta nw Ptc^tni g&i— 
ftn f n eg g^g, m ggen^ ^ggtg egtgfet^ «ff aicn 1 «r«Ttf-r® gg i w 
ngl gfg i ^raftgl ^g gn «ggg 4*fei nggtg fgfani 

fggjttegg Critical 'nggfg gjtitgfel «i Btntegl «iegt«R, ggg 4 ?i>i egar^g c»ef 
cgfg gg A n^tgfteg fgcg cggggfaTO vfne'® ntgtgj 

fgeig «#* fgcgij •sfBtg ngi gegfgni geg »ggv^gjtieg ftcig wt* gtg 

<gf|5 U-235 ega-fegg ftetnegg fW gv Cg«g1 gegeg Critical *{gg11 fggJt^Cgg gCgJ 

fgfeicgi ntgtcgj gfg <nt« vgffii *r«gti- ggg >gfl U* s, -iig egapfg c®c«g nef »«e^g 
cfa\cgg fgg»fag gfetcgi w gg, gen cseg gg g$g egar^geg ®tfw ntgtgT *ci, . 
^tggl gf«l fggJt^egg gegr at afg^gSiSi t* Wteg Sub-critical «gg^ ggg »ggt- 

•}gi«l*<ff*g 1 (Self-sustaining chain reac- fgf s?$g ef af^gCg ®tWC« itgtgJ fW, W 
tion) gegeg fggJttll5« Critical ^tCg Supercritical '■Mgl g*l 1 gg I *ftl- 

rtfestll ^teg| g«il gegeg eg, gtlfgf figJl^Cf Sub-critical « Super- 
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critical 41U 4?tlft HtH iftfl 4*?ft 
fftt ft, 41 U fW fait*! tft^ fltf *11 
4tf1 141 ft*!Wl 4t4f1 ltC4 1 

*rftiftfi 4 ftirttcw fim fitu 

4 <i *8 frf-fcjsfa ?vi-«friti til 

W*(<l 4 tltl 1 »tCl 411 ®: flfc$C 41 
■iftFf 4 ft* H 1 lt 4 l Cft 4 *3? 

4 cif 4 tifvi iftrtn fifcji 4 t® 4 vt®tfi 

4Clfl«ftrc4 4ftl4l 4Cf I ff®h®: I 

4tlt$tl fttl 4tftlT« flVtfcci Clfrl 
Ulftl 411 If, 41 fWI ftltll fcfctlfllft, 
itftti; u* s ‘ urtotcfetnfS n®4ii 072 
4t*r itfiti itc4i 4ft?i ci«Pi u 9,# 

4 t*C 4 tlfctC 4 * 144 , C 4 * 41 4 V 1 « 4 f*lt 4 tf 

nw fic*u ®tci incite 1 scfctfiiti 
(Pu ,S 9 ) 4 U*fccif 41 ftll 4 *U 44 fB 4 t*- 
C4ttfcT*1 U , 83 -C 4 « 4t4t4*t ff4td Ulftl 
411 C 1 C« *ttll I ntlltlflf flUt*Cl 
4 tt?i itu if font fun *wtctfa i®tci- 
fcf, tf«fol 4tft 4 t 4 f «1 flfcjjCll nf® 
flWI 411 1 «Jt4t*&, 4tltl1 44 , 4 tft 44 
(D.o; 4411 Clflfofltl* 4* 41 4®tCl*Cfl 
4 t 4 4 C 1 ftC 4 I flUtlcil 5t? 41 ftl 4 W 
®tt*tl 4® ff—®t* 4 C 4 4 t 4 l Itlltl 4 W 
41X* CO, ( 4 t *4 statutes ), He ( ff f*l- 
1 ft) 4411 4 t!tf 1 44 Ulftl 411 fit 
ftC 4 I CftlfllJttl 414 ? (Homogene¬ 
ous), 41 44144 (Heterogeneous), H 
4 " 3 < fl^l 4 U 1 4tl U1J 4 lfT» 4t4t4t « 

iitcifctn Ini I 4 titms D,o («tit 44 ) 
iff WtCtfcl fflftl 4 t 4 4 C 1 . ®tl fa tJt*ll 
414 ?* If 411 4 t 4 t 4^4 4 C 4 C 4 *11 ffltCl 
Ulftl 411 C 1 C 4 * 1 tCf I ®tfft 1 <flJftt**C 4 
114 f®fCl*f ff 4 t?l Ulftl 411 ft, 414 
4 f 4 t 4 ^C 4 4$1 Ulftl ftU ft 41 *. 4 * 


lift! 1JH1 Cl 41 falJtfrci l^lft ltd, 
C4*ftt4 4414? fitJl*f 141 ft I 

?ft?k® U***-4f nflltl it* lt?4 
41 C44, 4tlfCH C1C1 41 CUT 4®tl 4tCf I 
C4 ftCftf l^ltC4 Cl «tCl U14tfil4 
fafor® *1tlftffl4 ifol IJlftf CU? 
lfC4, 4^44 C4tfoct& fltllCWl U4— 
4®tCl 54C® lt4C4 Utftft *I4H IfCH 
UU full ltfl4 ^Clflltw 115 *t$td 
4tf ?f? C1C4 Sff-f flfalll $4 I *&C1- 
ftltCH 4* fal*! iflltCH 4ftC®Cl* 
flWfltll 454 4?4 4l4ft1l flit till 
41C14I 41 f 1C1J ff& 4f4fJp|l 4tl 

(Pu 9 4u u a3S ) 4iiii 4icnl §cm 

4Clff I U a38 -C4 f4l$C41 4tftClJ 4tlf4 
4C1 fl»l41 l^tMl 411 41 I 4^4t^ 4f, 
Cl flllcil 111! U a38 -41 C49ptlC4 

4tM| ® 411 ft, U 8 3 8 Clftcf 9J1 fid flf- 
f4fl® fl^fyill fflUtl-ICll 111 fret 44&1 
^cfcifaift ci9plc4 unttfi® ft— 


iU 838 

+ o’/ 1 -* V' 

,U 839 + hr; 

XJ 2 3 ® ■ 

—*■ 93 Np 838 

l 

+ 



( T—23 flfifr) 

Np 839 

—* a4 Pu 83 

0 Hh e' 



(T-2’3 ftl) 

Pu 839 

— 9 ,U 8a# 

+ ,He s 


(T—25000 Ifl) 

1940 4tC4 McMillan 41 ^ Abelson 
44(5 4?4 Cl)f*l4 4?tc*fl 4lf4 C4C44 I ill 
•fHUlflf 4WJ1 (Atomic number-Z) 
93 I 4^ 4?4 Cl\f«14 nttc 9 }! 4tl fC4l C44- 
^f41tl (Np) | U ,as -C4 f4^C41 fill 
4ftt® 4C1 $111 «I1C1 C4C44 -rfijU 889 , Clf& 
*W®t l1C*1 flfel iff flfl b »Np1 89 -4 
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fulfil mf*4l 4$ UtlCH 4tf 
1*11 ItW «rtl 23 flftft f $fl 1 111* am 
fllfftll Cl, 4| ti Np s89 muSf itcn 
•piti fill ifa «jtl m 94 Pu 394 -4 nft- 
ifii n 4i< irar in cii *^tc nil ici! 
Cl 3 iH«ftl 2'3 fill 4| 94 Pu 939 ift« 
4f|S Itlfl fftfl IJtl !C1 P a U***-4 
intifie n, ii* 4i itfii maw 
cift i vtticii in «rti ^fsi ititi 

1111 4* 04 Pu a ®*-Cf Itltlfif lifers 
111 111 m 4*ft WS 4 ft* ifllll 

fifejcn itii 4w <st«rt« cice ntni 

$f 4ltdt Th 93s -C! U ,33 -4 llflfte 
!E1 1$1 itltft* 1MJ1 uri« 4f|3 

if* hi mn i 

4| $1 itltitl lltl Itltl H filTtfrcil 

itl 41 41*4 itll mi ‘4*K 11 fl*l 
Fast Breeder Reactor I Breeder Id* 
itflltfif 1«f— Cl 41 itl !C1I 
itcitir «rici itm nitctfi ci citi 
it^titi in feceifiifi, 3t®ti fiui- 
frci 41 utitcil ill mi wtijr 
fi«tici filSufit! i®tc*ltn 
ititcix iiiti «rntn n ii ml 
4| 4till fiutfricf ill aftsti fiui^i 
in *i i 4* fiirttow iti cicil citm 
Itl Cl, 41 ieijI Itltft fofi id I H 
Itl 11, ifofd ltltlt« 4 itl ClEf fl| 
IWTf 111 Cld ltd I itltll filJtld iff! 
ff| Pu 839 *lfi iWItCl, W\Q 41 Itltl- 
fii <jiitf*l cii ilB*i i £l®t* ftutfri 
ifofw 4t*itft fof« utntifei itit eiv 
iti i Id HI It! fi«t4d fnf5 fifcfci 
itfl ltd, lfl4 41 aw Itl 2'5 I 411T1J 
Ills fi$ll 1S4-lf41t 6tq itld 115 1C11 


flails U 938 -Cf Pu 8,9 -4 fltffie id 
inti'll 1« Cltltci I ^ill fifc|lfr 4lfc- 
4kl U 9 * 8 del ifeftl 1 iNtlt Pu 289 
«W fid I 4CH! Wirt Cltfl ltd 
Cl, 4liS U 98# -41 Ultl 115 ICI* $j? 
Pu 389 Illtl fofi Id 4H 41 !C4 4fj* 
ifeft* itltft Illtl, UtltCll lt«H 
ltd I ftdl dll ltd Cl, 1&! Cl’ft 
fifeti utifi! fifanti ^*fi ml 
iritft* ns mt« ifsfiv 4t4tlt 
fiintcn iwl 4H n I 4| 4f®fl# 

4tltl1 1W fillt^Cl lilftl !lt« Ifl I 
41 m int^l 44tl 4C1lt«1 lltcit! 
141 1 

itltcil C1C1 11®: U a<, *-41 C11 
1«tl itCII 4®Cf| 4ltC! aTlltl 
fillttcil «JClt4^ll41 nitftll 4! 
iiw 4fi-r ci, ititcn cm 

nilit^wtci 4ilS ill £l®t* - fiut^i 
Ufil ic® 5C4C1I 4| irtnttl 4tC41 

nf imtfniti nt«n itcn 4 S 1 ^afi 
m ititcn cm ci «tgi 4tttfii citfuti 
(Th 339 J ICICf, 4tC! U- 938 -C® lltlftl 
1 C 1 int^l ltd IJUtl !11 Itci 
4i^ l^dfiitcii mu 4iitc*n emi 
miit ntutifi! fiftri fire 

nt«i 111 

ititu fiutlf ini ftl iiiti 

ffllltll, Clltl fltl 111 It! 11 Cfl, 4CT1 
4iti fti idfi?n-if» ^ntwi mi 
ncmtitci in "ffc-fcvntii icifi 
fifm cifi« itlcitdtn fill 
ftutlcil 4ltl !t4 I Ifliwl Iticil 
Itlt ntlltlfl! 1IH11 Cfd (BARC) 
icif cif®« itlcitiltn u®fi m id 
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«•** cro* f*!^** from *ftitr*i 
TO i «¥t¥l f*f *f?KC¥ f*«t»rc- 
ClWT (Fissionable) n?tC< nf*1¥ ¥*t* 
fiirtta** ¥t«ri *TO ffa f?¥ fiiTttr** 
ftwt^rr* t* to 


fcicii WHI ¥*1 TO, f*wfft*i A 
itfeitt** TOTOr m* sfrrot 
nt*TOf*¥ ifro TO* «rcro *»&ti¥* 
¥tcw *ttfTO TOTOtTO TO¥ ftn 
*fro fro *tt*¥ t 


fcfw « 

■tftwi toi£i ♦ 


cTOi. sm, cntit, TOi «t^f« c*\ft¥ 
*l*ttf* TOT 4*f31 ¥*l¥TO 

&f*t¥* **Mj¥ *t*i, "lew *te 

ifa, Hvn TO fcsi* «Kffa* cto 
*«^ f5 ¥r¥j* «rc*t¥*\* fc*ftTOi c*tn 
«tfTOtW* ¥^¥TO &f**t¥ *TtTO *1* 
1ti¥ I ** *t*i fefTO*^ *nr> tftftrro* 
TO, TO *TO* ’fiw to 

«tTO fe*ttTO i to*i f^TO nrl 

**, f«¥ fi}^5 Clt* C«ftlBsiTO I TO 
fefvr TO *tl& cit¥ ¥»t?¥&*rtn i f*fe* 
«t¥t* to w^unA toi *¥* 
ctW i A w[iA * r* 

tok** f**ti 5-st* *n *TO i 
TO i* ufozA c* nTO *rf**fti itr¥ 

*1 **, C¥tTO ¥4, C¥t«ft* *1 c*^i 

TOtci* *tfTO ?^nrc^? nfaTO 

*A cm TO i *t* *tf5rs 

to wt c* *i §fTO* tof w«rtnr to, 

W C¥t* fiwi c*ti TOt* *fTO 

¥TO* TO «rcitn ¥to* c* fetor to 

TO%t% w **W TOW, TO ¥W I *fa* 

flt& *>£¥#* 1 * TOtf wA fetor 


*H ¥TO TO* TO *t¥)fel ¥¥¥«fa 
fTO* «rtoTO *tfe *¥* ¥t* *tw, 
*1 fefaw* TO *11 ¥31 W O ^11 iltfBl 
A TO ¥Tf-«tt1 fnpc^ 

¥tcw ••¥ *ti ^rf?nfl«i i 

¥tn «rc^¥ qtfen* c?«n circi c^, 
<rp nfwt*i w’fipA <rt¥i »rrF¥ ^finr 
«i *n ¥to *rtn *«, it* to 
fclwri ¥¥-u«i <<t**i ¥**t* TOt'i itn 
enr® itwi iA ¥ft-ftwt^t*i •riPNi- 

fsiD^I ¥*j¥ >ltTO¥, C¥*¥ ¥1* Itftl 
A «*-*t*i v^iAzw y? to ^ficw* 
w mmi ¥*i iti i to «ttf**¥ 

TO1 TO¥ «T¥tt *tlf« I 
itftrs ¥^¥fe ltt¥ fro *¥fti— 
(l) wflli an ftatw, it* nfwti 
^*Mt*tf, (2) ^«r* n*tc< (3) 
c^t * ftfa* «t¥t* Aw *f*tc«f* *t*i 
ertfN ¥»tnF9fc*t i 

itHc* wflhr s*i ftntw c* 

1tt¥, 4¥*tv* C¥^t^ ^fw *t* y«i* 
Tt*t *11 ¥C* 1tC¥ I ¥>g¥tft* W¥*tT ¥*1 
♦ ff*f*Wt¥, ¥f»l¥t¥l f*tf*¥t*l* I 
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to * $ ¥f¥fa $«.¥ 

CfE¥* I 

3tl5C¥ phytin, nucleic acid, phospho¬ 
lipids to n<?K«fa* ten to 

¥3¥?tt33 fcvj i ¥M ¥C3t¥ ar3 ¥ri3, 
4*fall 4¥3tai fee,*r 3i, ¥tEI1 *TC3¥ 
to nwH ¥tt¥, v ciz? to ¥^«t*r 
*rt¥ii c¥C¥ *rtr« i NtfSc^ ¥b?3 f’icfi? 
•tt'eil ¥t¥ «f¥t=?^iS ¥7t¥fant3, 3Jtf„CT- 

faUtT, C*lW. ^Tfqfufsritl, ajfftfa* 
«tf fes fa fa* «f¥ta c^Wftn i 433 
«&?3 ¥3C¥&ffal Jrtfef fafaf 3¥3 «w*u 
nfiC4f¥F® =rt^t«fC¥ fcfa?E¥ ¥3¥*t3 
*r«¥ut¥ ¥« 3tt¥ i mrt«ff* 3tfera c*ta 

Al ++ + -f 2H«0 + H s P0 4 
3tlift¥ «nf*ififa*t3 3tfa¥ 
«ftTH ¥*p¥& 

2. to ¥^¥ClS?r «tcm% ¥^C¥ll» 

**rtf* :—to ¥3C¥&S*» *}3t«f phytin 

frf«¥C¥ ¥3E¥& *T333t* ¥3t¥ *ftE4 I 

faff 'fUt'f¥ mfe* Cflf. «rit«lfafa?tH «ff fa 

phytin-C¥ an*fa nfaf¥ ¥E* 

«ttC¥ I 

3. 0»fa, ¥Jtfftf3lt3 ¥ fltftfaw 
hydrated oxide-43 ¥f*1 ¥*ll¥C&3 

*ifa^¥3i:—ntfa c*ta, ^Jtfjfafanirt «tffa* 
hydrated oxide, limonite, gocthite 
Ifrtfa ar^fl ¥»if¥^c¥ ¥t*¥ ¥cs ?t<rr» 

ntw i w fefic** w fafc^ 4* 

¥Tt¥f <¥¥1 ¥11 W ¥5 31 I 


¥7PlJ3T3lta ¥ 3JT¥fM¥ C3f *ni¥lCl 
HftV I ¥tfc <1 Wtftl 3t&¥ ¥HC¥* fti 
«WW ¥¥!¥ C»lVf, WTt»jfafaft¥ ¥ 3lt¥tfaf 
fafanr «rfaiti ar^i ¥^rrt 3tir¥ ¥«rtfti 
¥3J¥C& nfaT® ¥W, 3t¥ ¥T3 atfef 
C*3 «t¥l 3P?« «IC3¥ 3311* C?H itl 
C3, fcfal ¥1 4¥1 ¥1T¥ 3ttf 311 
43tl CW 3t¥, f¥ f¥ fcntCI 
«Tffa 3t¥3 Clfafft ¥^¥^C¥ 

¥<ffc fcffcii w Hi *i¥tE«f nfirif 

¥E1 C¥tt3 I 

1. C*ta ¥l1^fafa¥t3 ¥ Utftfatfl 

¥ti1 rfl ¥3,C¥C*1 4*3^1 

¥*KC¥*M I 

A1 (0H' 9 H 9 P0 4 +2H* 

4S3?ll ¥^C¥^ 

¥¥^1 *tt« s ¥l Otcfcl 3¥l ¥31 ¥TT¥^¥ 
fat¥E¥3 Cafaff Ft¥|fa5¥ ifttl ion 
exchange, adsorption *tffa5 4faF¥t¥ ftll 

atns *ltn I 

>« c«i c»m ¥a!^¥ 3tfer* 

I ¥tfl? ftfrf f¥ft¥r¥ ft! 
¥TC¥&C¥ 3f3 ¥E1 ¥tE¥l ¥t?tl 3tUc« 
¥jt¥fl|lt3, ^TfrjRfaTfa, Cft1^lt3 tlJtfa 

ft^ffai crft nfantci ¥tc¥ i *m wj 

C>Ttf®*tE*ra ¥^P¥^ «mnt¥4t4 C¥t3 W1 
C3*; f¥f ¥Tt*lfaTTf3,3Ttnj3falltWl ¥¥jfa¥ 
*ffa3t*l ¥^E¥^ 3f3 ¥I3t¥ ¥3¥l.«ltEfl 
*«! fl¥3 3tl5C¥ «fOt*f ¥IT«I ¥1 

¥13^1 ¥jt¥famt3-3JtfJ3fatlt3 ¥»p¥^ 
fntffaf fi i fntn art *1 ftw— 


4. 3t»4 raontmorillnite, kaolonite, 
illite <fff® silicate mineral«fal¥ *$3 


Ca (HP0 4 ), + 2Ca >+ Ca* (P0 4 ) s + 4H + 
¥^C¥^ ¥Tt3faHt3 ¥3f^f ¥It¥faft3 
¥t!3 ¥>p¥> 
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fWt, 1970 ] <S 


«TC¥¥f?* ¥tv.4* «w*ft* ¥Jt»i* 

frit® »rtfec« <ctrf, C5f«f»t 
*rf*VM ^ar^f «1*t< oxy, hydroxy, 
carbonate, fluor «t^f« apatite ca\c*T 
•ff*1« *1 I W apatite ttl TT ¥t&T§* 

fi. ci ¥tfcr® «tj* •rfinfti vt*ifait¥ *fr* i 

«tfW Cftl Clf*l, 4 *t*\l & 

aim *rfft ar*% wta 

VU^lfc nfwfa* ¥t* ¥tC¥ i fifaf «tfawt« 
ataTCT 4^ fixed, adsorbed, intlfa« 
*ar*?li *>irc&c¥ fcfiwi 

wro **i ¥t* i 


*rn?fnT otters aftatt * * 

cnc* ntc* i 4ii mi8i w*N vi* 
Cfta* «*r^l f ct fttWCTi cwrf «rta* w » 
*tfec« hie n«ft< ftscifto ¥T® «tfwi 
4cr* ¥f*t* vrot« vw c*c« 

*tc* i *«r *Wr<* **tc* 4twa 

*i*.«m c*itn cnci *ti i 4* n* *i «PNti« 
c¥ta* *tto« ffci 4tfi fcfic** 

#ttf fW I fa* *ft« 

c*t¥ ¥t*t*vi hi '■ntfo®, fa 

fcMti fii 4*i *tf&* 

«r* fe* w ftfwii v* *r(8«i $<.i* 



c*®N «tn fcf«c¥* nrc* w 

neutral *ti$ I %* » 1 t*it® a*St¥r* *1 t* 
*if*tf vtata stlSrs* fefi«r c*-r 

wt»i *rat* i 

4*t* c«nn *t¥, *ff5f ^ar**i 
vp^fcc* *j* v* fcto* nw ww 

¥*1 ®ti i 

nt*. 

*!ti, nt«i, cnWi *®nf«r *r*i compost 

«rcitw**t*ii 4* artift me* «rg* nfi- 
m fcaf* *l’ft< ¥tC¥ i A fcH *t*ttf* 
5 


*H ¥tC¥l *C»IC«lta 
4* arifa ftf *fCV 4«¥tj§« 

VIC¥C&* »TCf C*f¥ *¥¥ faffiFll ¥*?» *ffC* 
¥11 W Vtf¥&« C¥j^fl)5 *Wtf 
*rtni ?w*»rr* c^c¥ ^n*f*%- 
¥tn* W^f9 f» ¥*atl ¥¥T! ^nw* c*n- 
fstai* *t*1 c*¥tc¥i c*C¥ nti* i 

¥uf¥¥ ¥tl8r® i* «rcft*r wi 
«it*¥ nc¥ >!•*- 

»1«T ** I 
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wm * f»*rr» 


[23*< 74*mn 


2 A 1 ( 0 H),H,P 0 4 + CaO + H \0 - Ca (H,P 0 4 ), + 2 Al(OH), 

p v* arafli 


p «rntrna wt«i vvafti TTrafo 
intfA—'fll «ito p TOtttftv fc*r- 

VtTlf *41 4*$ V\1 WIftl I *tl*l 4111* 

FtfNi «ft3ia*, vfatv p TON 
C*4 WV fl <IW <M Vt4*l >ft<vn 
cftttii wftiv TO, cw— 

vm^tfriw TOirvfr, vmatfarts 

ftfiai IvitPr naTO *iw stf5 vrt: 

VftVV TO TO I 4tfea VSH *ffCV 

4t*r*i vi vf**M fcfea to* to 
totoi vf«r*M w atto* 

4l5iv ntcv ai 1 vtvtn vatv* *itf5cv c*i\f, 
VTfafaftwtJi «t$f«3 *ro& ^w-«rfrfi cvi 
vtttfi $* nftati p TOtr*ra itsi 

VJTI « f>pvfe 4*4 V4IR1 vtw i 

TOW TO 

1. V* VTttatfaU (Anhydrous ammonia) 

2. vrtntftTO amt*® 

3. VJTOtftTO 

4. VJTOtftTO TOl*fc-4tfcifl> 

5. VTtHtftTO *TtTO& 

6 . 


VtltVI p*% ati&TO$4 fe«V TO TO 
micronutrient tfc* TOaftl C*fCV ®fl?C* 

ntftai to i 

p TOtm TOTO fifai v^v atltftrw* 
TO«a to fifvw nfiwtii ; cro—wfir* 

100 C*.fa. VTTOtftTO *ftTO& 4HTO 
*ac«i sta to vfro c* van ifa *rttv, 
vtcv •jttrohi f*fro vnto to no 

C*f* ptTOl *f»lCV ftftV TO I TO$ 

vfaa van v ntTOitwr nfaTO 1&* 
vtrna as TOtai *s*«fta*«i «f»ftv 
TO« araTOvftv van cvtrvv to 

f* Itftw TO W&1 p VTVVtV 

*31 fcflS, TO <«*kl ffTO 5?ft5 Of«3l 

cn»M 


TO« TOTO 

gm nfiwti 

100 c*fa 

148 c*f«f pHrti 

100 „ 

128 „ 

100 ., 

60 if ,, 

100 „ 

93 „ 

100 „ , 

no „ 

100 „ 

bO .. 





fcfwri-foitFra ’WFM-’tcmra spw 


wtw jtW ^®tf*T¥ 'tW 
**t¥tci ntfctwtfc 

^fa*! ^C'f’* I »i*j »it«R ¥irs foe* 
«*r fcitfa'® ?i*r* i 

**•1 ^1 *c«f, *tf«ifft-'fV»tcsra 

cto c* ’i**! ^ *t«ci— ,, t^tM 

^ * ^tcv* feifefatc* <?i<9fa vt»»$ 
'qfo* *lf«tci «C*tn **1 «*f I 

1969 * ^ntfc *rtt»t 7i<fM 

ajtfVsr ifl'ttt'Wft C^fi=»f«-6 * c^ifalfl-? 

C^ *J<I *f< ’jMC'5 *l1^c?fl*l, 
C*T *T* <4¥ fiw* •Hifec® c^st^i 

frwftn i cto -'*-c5 

c^t'nfa 5jjt*rtrfl *nsf$t* 

*tcw *c«*i n«fw *f< 

$«rc*i «ret*s *tw fan sj*i fan* 

snfc *fa c ! ®t*ii w *n *tt¥ i . 

**t¥t*f5tJ|H *ftt* « nc^ *tCV*. 
^farnw wf* jpic# c»fa $*fr fan 
fatfiffclW nf®¥Jt*l CT$tCH 
fawf4fa’ "aSl-fa^Tl StftllW I <ifa 
nw «if-« c«itn fcfac»i« tr*r- 
$1tc>n ^intn c*H *i =»i i c«Hnt- 
fafctt TO&a tofah ¥tm tfa $*fa 
*c«i w irsfaisfa ii»i-'*nr>i ^hc# 
*nwria *Jt*ttn ^ fanc*« 
TOfa fan:* i 


«rfrn¥t* nHwtfafcfa *ra ¥tn *wt« 
*ic«*, «twi sitcf f*n /fa owl *wi 
<m n *raft »iNtm <ttTOi, <si fan 
«nnpr *tn-«wt*i fiwi ftt« n*w 

tfTOl =M, *Tn CT* I 
»Ht¥M-fa«f«l **ITt*f¥« fRfl 1M1 
«c« *rocf, c«^w-f%wtc=r« cto 4<w« 
«1 ** fai ftfavn-fastcw *1*1 Wt 
jfutntw nft^Knvjpti 

*x* ntw, ^ *rffl«sn >sr« 
»« iww « ftflirfifiitcf^ wtsi 

»*i ^nir« i 

ctrt-f «« ftt«rw *ntftn-ft«»t3T « 

ftfiWfi f^CI C>? >l¥^ ^¥1 fcltft'S 

cjj w wiffa ^tf^r* ?«tf, 
cn w W49 ¥CB ^¥7«Wn wn 
w i »t«tw ¥tc«« 

^Wfp?¥ ¥ ftfanfa f<U¥ VUlftw «¥ltf¥ 
*ifjr aw* i ■ ^rr^i **« 75 
taiS « m% or^i <m ^ 

t\a #H^t« uMiv ¥fm> 

fetiflfl »T «u< S^Cftl 

9ii^*tfrwf ^n* ^ircii n« ^w* 

^3«j , ?i «i ¥* i 

-sfatfl C¥C¥ ^ 

sswffir •«« «99f9 

cto *tcw ^tc¥, c»r«Pi 

¥Cfl ^t¥f*l¥ CfWf 

*t«fJH ft«t^->T9ltW nfiw-w ¥« ww 
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[ 23"M*, 7* qwi 


Wfa 1 rqwfq 


q* q ¥tW *fqffa qflfWl qqqtft *4tl 

«l ItC* I 

=»t=n » cqc*l fqrtff q<$ft* qn 
*tw i c^r^sf—itihf ftqfq-frwrq« qqtftq 
»Wf« fJtPlCftftltl Hq* ItflU 
cTcarfl *fcqq ftwtfta fcq* fqft«tlfr qi 
qfo ** fcftfit* qfoq-q¥tq*\ «flB cq*m 
fqfaiq «t* cq «th q* i fofq qfo Tfl nqft 
qq toft tor i 4 f cqftfqfctv fcq* cqc* 
»«f$ qjq* **rt qtlfts *r?w cq q^qtr®* 
qfH qi, cql qwtcf* h* qtHta «fcnv 
«■* *tn« nl qcw qtqtRT qfirctq f*i 
qtw i 

hI cq*m Wtcn ffiftq qw q-wq 
«pfqfq»t^q qwt qftqt&qtqtcq ftft 
fcqfasficqqi fwn q«j pfli qWfl 


fwrn fqqcil «tcfi wj w 
qfaq; «r*h fron cqfqtfc qi wq fqfttq 
q^qq q fim q*i cqc® ntn, cq| qqw 
fsrril vftn wftqtwt *«%*k i ' 
wi^hr fqqfq-fqwW « qqfqti q^qt« 
^ fqwt4\ h| qq«sri qqfflcqi qq $tCfI 
cyfqcifrcqqi fctqfqffonl c>fq« qqfB* 
qtqtw qqqqqq qr* ftrqt cq h| ft* 
q-ns qcv qtw, *i wtftci facqq i 
qtfqtcq qtfaqqvr cstcn qftqc*i%i qfqtt 
fqq c?q£ qqqft mi hI q*{5 qjqqti 
¥H wii ¥t^4 qqjfsffvrm hI qwfB 
fqpfc qfcq qtncq qcq fawtqto* qtw I 
qqtftn-f^wfcqq qsfqqi qtqq i fefHqi- 
fqwftqq qq cfcq| nq q*?*i qfw qfw i 
nqftq qt<4 fciftoi m §«t to qwi i 


»rtfjar^ *p*t* nun 


qt*t» Itttfl qqq q«l qtw qtyfaf 
q*qq q<«q to qtqci i fai Tw qfwti 
qqq cq qjiar qfro TOtq w «i^tq- 
qcifl mi fiwtq h qFtftnfiftiti ¥«- 
qtfq feif® qfqq ¥« Hftitwq. c^r fqqci 
qtw qfn wi nsw qw fqi-fq«tw 
q»qfqqs qcuq i 

qirtt^l tow q«qq qcqj •ffoq'hr irq* 
q^qn q^qtcq qi «ftcq, «ti fwi qm qtcq i 
’jfqqV'S cq *rftqti wfq «*w, cq fqq 
¥tc^ fqq fftal cql fq^q wq- 
q^qjti «rtiw itfqwi cqltcqi qtrq qii 
fqwrvftqq 3p*qf¥r5 cqcf cncqn Itsi 
qtw lqq« «qq Itq ffcq \ cq fqq 
qtw^* tqcf ftftwi ftfi qtwqi 


cftq qf« qtfcq qi i tr» « ^tstqfcqa qqfq 
cq «qq q?wrl qqc« qcq, cqll qqqtfsf I 

«cq qW’l^ q"qcqq qftq 

qcqq qiq qtq^ qcq cqcq nq^ cftq 
cqfq cfiq %q qcitq i qq 

4T¥t« qt«q q"qqt qp cqc* qq«fff« 
oti f%i ^ qqq q"qcqfl cqtl ^cqjq 
qfqqi 9o «tq| qtw qtc»q 
cqcf qtqfl« qitq « ^qq*qq cqcfi 
q'tqtcq njfq « ^qq-qy q*? cqcq 
nfiqtci q^^tf qc«f Hq^ qimjcqfqitq, 
qqr, ftqi, m, llnftqfq, citfqq, 
fhn, qtft «nff q-qy« qcii qftqtw 
qtw qtw i 

qfqq'lq fqffi qqttqcq* qt« 
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^,1970} 


wi «wtwi rttft *1 4 * *r*ft >r^fV» 
*nrci» «ftwi*4ip»i v nita* cqr® 
*i ft I »ft]rari ^1 656 ^ «wi 200 
ftfrft *i «t«« w^ ftzs fnci 4tw -41 
»n >rft «rft«i i ft-rt*i 

4V®* «tft *ftfrrl «rt*« <ftft nc^ fttc*, 
cnttw 4<s«* c*t4 csitl *i ft i 
w «r«ft »ncn ’ftcsci v^ft 
flftffc* 4**ft i ntwtiftf -fftrc Ww 

4 i?ari »uirv- **i *wn* *« 4 ftc« 
ftftar *ttw « wttnv c&fci 

OT i 4^rpi qjpn w«i «nnp f■*rct* 68015 
*ft*fti 5t*j wi ftftwt* wft icvcn 
Wtft *rn *iw *| >t«j #t«ffat* 
4«J1 «ff® 4fc* W«11 2515 gtlft C4{<? 
*twi nscs* an *6qtc* «wi^» **c« 
«s ntqFi «ftucs ftftnft- 

ftwtwi Sift* «*i <*| ness qf*i 
ftwttft 5i»r ntc* *w ftwnVf* «(t«n i 
** Mimcf *1 wn 4fttc*F 
■RHftiwftintfl «W 4l4ClftI *c« c«t«ii 
CICS *ltci I <«*ft 1 It£9 C«ftl5C5»« 4«t* 
*5*c*r« *nar w^< ^ft*i <* 1*1 

tire ntw i c* ft** ftcn *c« *ffi«ft 
itwWro* <4*itfft <mt«t n cntfSc** 
«i«ft ^«i 4ftf*f nw cmT« 

4|rt¥ «<l <1 4f»| it* w 
<w «Hft nfirctci *rt«ir« •ac* 
4^tw wpg c* *fftjjff iw ten*, 
4tlft «ft 1W1 iftr ?! «tn $ft *s« 
4*1 CIC* *K\ I 4*Hf 4tCt* 


sft *i*t* « 4ft«Hi **n v«i, «tw 
Mtcii S*4t?4 wfm* *nfc nftitrr c*cv 

4tC4 i 

sgftftl ftftr«.*Tt-ftwr^fl1 4*Cf 4t4l 

ww raun 4*ft« fact 5 ? i *r^f 

C*ft f<4 wntc* i 

«»« 5tn m c*iw ft^itw 

Wft ^«1 *Jft ft 41, C»1 ftntl fPM 
'fjrfttVtflfl ’ffl^l-ftfl'lVl 

5t*ltC4l ^C«f I Hftpn C*f^4 

ntnlfl m nJt’fi ftwf'Tfti <f!5 
^54 nfltm ^ftl^»tCflfi5cffl« n’lftcnci- 
CW I wu i 

4? flfw 4i^ ft*i 

fW ftt4f fa$ 

fsrft^ *tfen *itt4 4t»f ftwi^tcwfl eftii i 

ft** «rcn« 

Wiff* $»lft i oil ft«ft*l ^C-f *JjVffil^ 
^c*rfl ^fc-**i ^c»pi y* guci **t*i 
^f6ftt4 >w c«*r4 *fr«5i 

41, ®*4 bt^ 

C4^ 4>t5fttW« 4*H4 ftt« g£< »TJ?'II 

C^r 44 $ *14 4(^ftf ^|5t4t»1 

4I4gtfl #Cfl 4C? ^£4, 'Stftff ft*t4Vtft 

4 , 5ftft£ifl ncnrn-^ftM m\ i 

4ftftf ®HC4, ^fft1t4tl 

'stegfl # «rtKefy, C4*i«ft*Tl cvcan 

ftfti fccw ; « ^ftfi 

ftr^c*i« c*im 4«r*> *if4 «r?fa 
<41 ft4ft gwl ic< Cereal 

•iflftl 4t«51 4«4 g£4 I 





¥94l* nfi*s crafts* wfatm 

4¥C49| nl£l I nl4l9£*f9 ¥tCf ¥941 ¥¥fe 
nf® $1 ¥tl41 *£«* ¥$4 .*14t<, mt* 
4941 "f 4 4t* c»ft® ¥f*C4'« 4f9 41 I fa? 
f«»I^CW ¥ld *| 4 ¥fe ¥*fe 3 f!J 4 t 4 
4**I4 I ■*! 4®iSc¥ $fn*i 4® ¥tcsf 4tntl9l- 
£14, a|tnt|c®W <W ®f49JC®« 4t4t|C94— 
®tlt 4pm C44 ¥91 It* 41 I ftwlC49 CTCH 
— ®1 ¥fa® flWtll *$¥ «Tl9 4t4t9l 
UnUl *fe¥—¥94t* it* «r^9* i 
*t^f*fhC4*C¥taj ¥94t9 4)9*19 ntl!|f®¥ 
4*—i 4l$9 nitl®c¥ ¥941 m- 

citcn f**ftfiM f fill v n^fer? ftirfi® 
¥*i ** i *14*1 15 jn ifin sftn ntfae®- 
fl4 I ®C4 <4tsf4¥ \cn 4*151 ¥94t* nftit^ 
¥¥ Pen 49C1* £¥(¥ ¥941 4J9*t* ¥*1 
*9 I C¥t¥ *141 4*151 ¥94t*l ¥41*9 4t<* I 
|*tl¥ *41 ** C4ll4tfl¥Jt4 C*t* *1 |t?- 
finlllt C¥t¥ I 

*t*fWl4l ¥141 fW ¥141 4f I 
lie® fetSgtft® $t5l ¥94tC¥ ■iftFW 
ent^rtm 9¥4¥tl5* W* ^f4t4^ ¥*41 
feV|* ¥91 *1 *lt* 4151 ¥94t£¥ 
ftf 1000“ - 1200° ffeift ®tcn «f¥^4 *tt®4 
¥P*1 C¥t¥ ¥141 4¥® ¥11 *11 if* 
ill® fec?tft® 4151 ¥94T* 4l9Htl¥ fltf 
55—60* 4®tV1 fW ¥141 *1 ¥t*4, 24— 
25 *1®M felt*} Wt«f (Volatile matter), 
It* IWJ 4tt¥ C¥t4 4Jtn» ®t4¥t®,91» 
f¥C4t4, iH5Jtf44 |®JtP ¥t* Itfftl 


( «1tl 16-18 4®M ) 4tl¥ Itl 41 *lt¥ 
«£** n*ft< (Mineral matter)! C¥t¥ 
¥*4t* 4«f feftft Wftf <1tC¥ 41 4p1C4l 
5C4 I Ilf* 4C9J 4TC¥ 3T9 75 ®tn ¥t^4 
nt* f¥01 «f4*t9 WK ( 3 %tC49 Clll 41 
l«9tl 41*4^1 ) ; 4t¥^ll ftl ( «ftl 2C-22 
1 ®M ) I 

^¥ 1/4 *ft®C 44 4141 C¥f¥ ¥941 fe^f* 
¥91 4 t 9 4 £$, ®C 4 44 C¥t¥ ¥ 94 fC* Clfr- 
4 lf¥¥Jt 4 C¥t¥ p 4 lT 4 4 J 9 * 1 * ¥91 4 f 9 
41 I C 4 lt 4 tf¥¥Jl 4 C¥t£¥* ¥®¥«ft fa-U 
U 4 4 l ¥1 l*¥t* 415 * 4 t$f 4 ¥tir 4 1*1 
¥154 llll I Alltel* C 4 C 4 fe«**l C «*^9 
¥ 94 t* « 1 ®t 4 ^ 9 | C 4 ^l I C 4 lt 4 lf¥¥Tl 4 
C¥tf ¥9 ^*fC 4 t^ ¥ 94 t 9 ¥ 31 * ¥l 9 « £ 4^1 I 
C 4 T»l 4 tfa¥lt 4 C¥tC ¥9 ^«s¥^ P «9 ¥C 9 ¥ 94 l 9 
111 ® 4 \ ¥(t 9 « ¥C 9 ¥iB p 9 C 99 «*19 I 

^ 4 JTG £ 41 - 1 , C 441 C 4 ¥ 94 t 9 lt|C 49 

nfmt*! 61-7} n®nn, nmici* ac-r c*rntc4 
16-17 n®^n— 444 f¥, ni 9 « C 4 >?t i itlci* 
« 4 ®ll ntp¥J £ 4 &t 4 tf¥¥Jl 4 C¥tC¥* 4 C¥ 
n*l ¥^f 49 t¥ 4 ¥ I 111 4 J®\® ¥! 4 t* 4 C 4 J 
¥ti¥i 8 n 4 tr <9 

nt 4 ¥t 4 , ¥n¥ 9 tn **\ C 4 )* I*tt 49 n ¥®4 I 
¥ 94 tl 4 t 4 ¥t* W ¥^¥ 9 tC 49 «rtf*¥J 
l*>\* Air®* nen mini C 4 V.** 
^tft¥J itlCl* *^¥ 4 t»JC 5 ¥C« ¥44 
felt* ’T 44 tt ¥9 ®tn 4 t 3 f(* (Ash fusion 
temperature; ¥ 4 tl *1 ntC 4 I 1*1 C¥tl¥* 
nen nf®¥« i 
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qptfc, 1970 1 C9t* wn 


C4*t»ltf49Tt»1 C9f¥ <Wt®9 «tC9F C9tf9* 
4i C9tf9* c9tr*N «fntw9 i C9tf9* ?tt9 
g f P *ft9 9f4t* 4fft9t9 99911 *9*1 99»lt9 
4* «rt «TtC9 911 C9 99*1 99*lt« «tft9, ®tlt- 
fr*rrar cftftK c»t*i 9*n fi i 99»itr9 9ft 
ftr* 9>T9 fe*« 991 9t9, 9tf1 9*c*i 340*- 
450* feaffo 9W 99*11 99^9 91 Stfj*9 
**ti nr® i 4* *ft*f 99*11 ftar <1 h 
ftfit* 9*c« *9 9C9 i *9? *fft* >j»rT 
**c« n<rnf f*nfo f*c® *rtC9i 

*t*« *ft9 9tt*t 450 < ’-550‘ > f®<jfo<5 4* 
ftl*4l fapltl flfem *t9* 99 tv 44* > 
999ft wvn *4t* ttfwi 9&9 C9ft9 nfm 

99 I C9 99*1 Wtl 4* 91 9tC9 91, 9tft- 
fflTt9 99-C9tfV* C9t*l 9*11 99 I 9*K9tf®* 
C9t*I ftffiw C9C4 9T433 **C*I9 C4*t»ltfW- 
¥jt»ic*t9 «m«i w 4?nnt^i 99- 
C9tf9* C9ft»i tfrft *f*rK 17 99 

f*91 <ftT9J C9tfa* C9tt»l 4* fafftfe 
20-35 ■r9U"l *ftf f *11 <rft9 1 

C4*t*ltf9F9Jt*l C9tC»19 *tl 4ff3 ftrll 

^*t95ff&, 95t$f9 Swelling propeity I 
C9 W 99*11 f fiiw *19^9 4ft^ 41, 

C*f* 99 94*H C9*t*ltf«F9jf*1 C9tC99 
**011*1 ^ftcni *1999 4t%9 

4ftf9T»! **ft< 99*11 *19919 *?)9 ftiv 

«rtf9t*i, **^9 *ft«rari»i99 pfafai ^9 
*fo ?*9t* TOt49l I eft mw 9?*lt9 
4rtlW9-^f^9 9t9 (Swelling index) *f9>91 
9fht cf9i «rc9t9R 1 49 arrt9 9i*ift9 
72 C9*T-4 J>< 9ftlt 49&I ftft* 4ftw- 
Wi 1fft4l*19 9WT 4999fC4 *93 

9ffc3 99, 9f9tW 2{ firfarefe 9t*f4t91 

800* fodftrs lii 1 «tmr 

ft*! 9fai1 9t9tl *tf«9 9*¥trf*l lrt*t^ 


*trsc9i nf9* ft*it*ii orftr® 991 
fcftttfof*! 999 991 4tC9 I C9 99C91 *lft« 
4^ 9f*lt9 «rtf*r99 ft* 9t. 999* 

«tftl Swelling index I 9ftt9l*: *tl«r99 
ftp19 *tft4^9 91 9«9t* 9t*4\f I 
*f99 Wt*S9 91 ftftr* *t|1 aftfl 

ftrafs? t? 1 

^t9tt99 C9W 9*18 **n— 9tl^9« 44< 

arfim 9 *c« 91*1 9t49t^ ffi ltfN* 

W9C9I 9991 ci^fl 9C*, fff 4t^* 
ftfH9^ 999t9 *I*tC9 9C9 91 I *9lX« 
9t*t99 ifilStl 99 ( 13-16 ilft* ) \ *9t9 
9TtC9tf«f99 VJtftfe 4} Kt9*tf«<f 9991 
C99> 49^ 9t* *fM 91 ^9tft *M<f 
C4^*ll ftl *91 C9tf9^ C9t*l 99 I *^4* 
991 9*4tC9 C4» C9tf9^ C9t* 91 9*W C4*1- 
*tftf9It* C9t9 <1* « 991 9*4 99 I 

9t^9«i 49t*t4 99*t* C*V*< *9t®« 

(Caking index) 44* C9fC9f*!* *9C ( 51— 
C9t9{5* C9*t9tf%9lt9 C^tC9fl 
>*fC9t»^ 49 I 

4fffl9l *94 9*C9 C9 9991 *!t*91 9t9, 
9t9l C9tff * £9t*, *9t« C9ff * *9C®* 49* 
C4tC9ft* *4C®91 U*~* C9*14tf*9Jt*l C9t9 
«1*C9i4 *fC9 fcnC4t*& t <8^4 4> *9W4 
99919 9t*U9 *fiPI11 *8ir49—18-20 
•4®t*1, C99f4t1C4 *9t9* C49^ 9*91 4119 » 
4® Wf49 9t*5» 99*11 C4*l*llf49Jl»1 C9t9 
«19C99 nC9 fenC9t^ 9f| ®f| 9ft9l 

49* flti’l’Riff 99*11 *9*ftC8 ftftf* 

9f«91 499 49|S ftsH «f*9 99| 99, 9tfl 
f*r® 4l^f49H9) C9tf ^*11 491 9*4 I 
*9tl *fff* 99tf9 *9t*I9 99*119 999 >149 
ftftll 991 9*91 «ftC9 1 

9ft91 *9C*|9 99*1tl 9f* : * Iflt^UW 
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¥441 ¥ii 44 4T&, iw 44ftrff 44 i 

irfihiti ¥44ft*« *t*r* ¥n 44 i 4ft« itttl 
¥n 4i jn, «t>r^4 *r*f¥ n <«itr*fc 
diftiiw ifn 4ffft ¥41 411 ¥44ti 
fa^i wttan nffl«jh wn Tto n 

¥ti\ 4*41 4tt¥ i »w vfl^fg ^twT<r «tt« 
¥41 4*. ifftc* ¥t«\ »wf«Pi ^fai 4t4 
•*4< 4t¥l ¥i«rt«Pi <stfail fccfr I Witfiw 
ftt «frH ’l-'lt 44 I ¥t¥¥t4 ¥14tlf4 
W4 ¥W¥*f*i *it*itf4 it*R ww\ 4*4ftt i 

¥tit» cftar cwti *to srt&t* ftm *it4tfi 
wtcw i ** w 9tw* 4t9i fi*n ¥441 

4*r® 7 <f ¥41 41 i 

itw «fw® ¥H 44 4fc® 200- 

300 4Ttn N cifct*i? (f<?,o 4 ) ntfciti 

fife® ¥fhi i ww« *m*tfa* w roo, 

llWjR&ttafcl *114 5*00 i s*f&t¥ *4*¥tt4 

ftfcrs «*i 45 , fifties fimfei *rtcnf¥¥ 

991 9t9tl 1*40-1*60-414 4C4J i »?jn,- 
cifcttoto nfiiti ¥it*4i n 4t9t*fi 
ftarifef ¥ft*tfa¥ ¥4t*C9 41 4t9t*C9 
*ft«1 4t4l ITtojaW Cowrit f«ltw 

IJftljRfctlfc *ftfc®t4 4744t4 ¥41 44 I ^®4ft 
9* *tt$®t4C¥ £VC¥4 fill ¥t¥ft ¥f44l 
•p99l4 ¥41 itl w C4* $ft¥ 9t4t4 
4J44t4 ¥41 4t*t« *TtC4l 4Ttnjlfct*fc 
nt^St4 9tlf I C4* ¥9 mU fl®t*41 
*ft^4t4 49t441 *4 C4n\ 1 c*fc ¥t*W 
fcl9lf®¥ nt4t4 4t4ftlF ft¥*f{SC¥ <444®ft4 
¥ft4tf99 ¥41 44, 4t4fC® ITttjHttfccti 
tiff 9*91 ®4t4 fa®t*41 4%® 41 ntC4 1 
*Ttf®f& PrntC4>R 41 914414 TOfaft® 
4t*1 ¥ ¥t4> ¥44t4 «J4*t¥4t«l4 ¥t¥ J T^f 
¥41. H ¥rf«¥tf C5t8tff®4 9ft44 4C4T I 
9ft44 4C4T ¥4 ¥ 4lt4jC4*t*t*4 faaijS 


4t41 fl *44 &4 *4 ¥141 *ftl 4C4T Ftftfl 
Cf ¥41 411 4t4ft44 ¥ftnf¥¥ ¥94 1*40, 
1'45, 1*50—¥t ¥t£4 «rft* ¥ft¥ 4f¥ ¥41 44 
¥4^ ¥t44t¥ ¥4¥t«PlC¥ |ff¥l1 C«t¥l ft 1 
oil ¥fC4 C4 ¥4*11 *ft«41 4tl, ¥t4tl *ff«4h 
<ft4 70-75% I 4¥*1 ¥4*lt4 4WT itfcfl 
¥4 ¥ft¥ l C4 ¥4»lt«ft ®*lt4 nf^H 
4tf, ¥t4ft¥4 4WF ItltlinffllM C4^ I C4“ 
¥ft4 4tU C4^t¥tf¥¥Ft¥ C¥f¥ <f¥» 41 41 I 
®14 4* ¥44t^t^ *fftlTV 44 41 I 4t4TC4« 
¥tC*ff¥¥ W1 160, 1*65 4t9thl 
¥t49 r#I^1 ¥4*T1 |tf¥4l C®ft114H ^ 
¥4¥t¥^1C¥ 4*11 41 I ¥14l 

*ff4¥I» 441 4t^C44 nffltl <Tt4 

30-35 -T¥tW I *4tT¥ r<f«4 ¥ft¥, C114— 
^4Tf«¥lrtFt»1SfTft^4T44t4¥4l 411 ifl- 
¥J4F ¥441, lt4tl 4W 4tlC4« nflltl 
Sftm fe«4^®t4t4 4J44tfl¥ 54 4t^ I W 
¥4t^ 4J44t4tC44 ¥tCf *lf4®T44 ^1*141 
f¥J 4ttl ®t4t4l 41C®1 ¥14ft¥* 

¥¥t¥ ¥44t4 iff® fllthl ¥ftlft44 
^F4f¥4 ¥tC¥ Clt*tt4 Of41 ¥C4 ¥¥ 

f¥C¥ fttlll C144 ¥tfl¥ ¥f®4¥ 4^4. 
¥9 fat¥ C94ft fttlftll ^44f%4 ¥14t4 
145« 4tf9C®ll fttl ^4C4 ftltll 

4tf9C®C4 I 

Oil ¥ft4 rjl¥-¥41 ¥f44tl 4t¥l ¥14t4 
Jiff'S It^nn ¥4^ limn ¥44ti 4^fl4M 
41 C*f<K ¥41 44 1 ftl’ff ¥14t4 

4W 4t^44 nffltl ¥4, 9«4ft ¥fftl 

<arrtf«fe c’rnfti’iwi <rciftr4 41411 ¥i4ft¥ 

¥fl^4 nt*4 ¥flt¥ 4^4 ¥tfft¥ f( 
¥fir5 41l C4^ ¥9 srttf^K flW JftfW- 
lk¥ 4Tl 4Ft9tf4¥ 41^*91 itfftll 9*91 
¥41 411 ^¥* ¥14t4 ¥f¥tl i'^1 ¥4 
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f*w itf4tii ¥fn i* it*c*« Fwti 

r 

ftwi cn *itMtn ¥f*i cfIf «r*« ft 
n i ** |4ff* Finti itn cFtiglt 
H «f¥I»?iC¥ ¥11 *1 Ft* ¥H FI I i¥- 

tfvfri gi!tt* ¥i«n in *ti 20*1 i 4| 

Ifl ¥I-CI* 80& pit iMtitfa *Htl FCI 1 

iWtntPr *ifoi 80{5 g«tc¥ iti 4 f* 1 
ITtfcflt I C¥tl CFtI Hi JtftC* 4je, 518—ill 
f¥, ¥tl¥ ClH Htfctlt ItCF C¥t¥ &<.*ft«TCII 

*wi giftcF *<?i ¥wti itn citFt* 

It Ft* ¥H F*C* CFtF fe*nt«ri *tFi 
iii itci *tr 16 i gitiftcF in 
lytcn itFtcii frw ¥ii fi i i**tti 

F*C¥ illFtll *¥« ¥11 FI» ItFtF* 
¥ti Flit! C«F Fflll ¥«J¥I «ti nil 
*c« ¥fii¥ nttu Fti^i nt®wi in 
gitl II*t*tiCF ill flfalFtll IF 
itn ft, itFtc* itetcii ^win lifts 
H ittl I glftifa* itfFCH ¥ti CT^, f¥« 
fi'Ftll ¥t*r 1100°-1200° f®3& itll FI 1 

^ll* lil F*TtCI Cl, Ftn Ttfaltl iC¥ 
icw ¥iii urcti n stti&F «tto »i 
iH *F1 flfiti F*t¥ ItCF I CI* iCW CFtI 
iJti fl*¥ FI I ** C¥ti IJttii iT¥ 
fit** ItCF ^tiftFll, *JtdtflI1 iJti, 
¥ti s IJlfiI, faFClttit* *CTi. *1*1. 
*t*fil, Clii Ititlfi¥ lit* I C¥ti 
utii¥ it*i Fftn fiflw *f*itr i* n 
fflJH* IlKifiCF *JIF ¥11 FI I FTitTF 
FH FI I* IFF fctiCFi 
iF&I FIT IWfIi C¥t¥ Fill 
¥H I Ci CFti C¥ti IJtifc Cltl I *fi 

¥ii fciwt* mt* n ir*-c*t«t* i 

Ht¥ Ftlltitl 4> i*H Flit! 
*H'l itFI ¥11 F11 ftltlfol F5J 
6 


*l¥* F*I C¥ti IltCil ^.ntlil Cil 
C¥Wf C¥t¥ F*I Cltl I (W vft*tCI itllt 
wwtfci c¥t¥«c«i <rr¥^ i iitci 
¥Iitl «II^F it¥MI INI C¥ti irti ^.11 
¥S1 FI t CFtF ¥111 FI fciitF n?t<I Hi 
Stitch C¥t¥ W C¥ti itti *¥C1I^ 
artltill C¥fC¥I Itcitwi Jtl ¥tC<Ci 
fnn-A *MtFCi w ¥t^f« C¥ wtl C¥ti 

irtcii trntwi fi «c*tF Ft* Ftctfci l-it¥ 
iit^iti ¥tc* i ^fi it?t^ mtcii 

4£ItiF FI iFCI ^tcil itirtltl FtCi, 
ntfiirf«¥ i¥cm itci, ciinfeitw 
il*ri ititlita ¥tcii ci «jtc^ c¥t¥ 
Hiit* mt< fFitci fi, ciitw 

C¥t¥I¥ itilci fiapi ¥11 Ft'pl *11 itl I 
itFcii in in git F^n 
Fit! CFtF iltifF*F Fill, 
ntll itl, ¥111 CFttF nfill FhtCF I tFtl 
m giiti nil ^fiit cfif itfn Ffiii iiii 
FI I CFtF ItfFI Fflltl «t1titfef¥ H¥| 
frfMI IIWI I gitl i\H iFIlFt IlSi 
«im 'itflll HU FI I *Ft« Ftl Quen¬ 
ching cart fni fl¥ F^C« frllfoF 
Ftlll itFtCII ci^ fl-lti iil FlitWI 
^I^CF lt¥1 fin Quenching car- 41 
ICIJ CFfan CIFI1 FI I «tl II cil 
i»l¥ ^FtlCF F<tltltl ^itl «TtfFH 
^flt flltflF FI1 FI I i*j Itn IIFtl, 
CIF nntiCFI ^f^fl¥» ii IJIFtl n 
¥11 FT I CFtCFI ICI7 iitl HI 2-3 
lltuu «tf¥fil¥» II F'FItl Itlltl I Ci* 

C¥CI it* ?t:<ci ipiiti fH fi i 

it* FtC<Ci CI CFtF IJIFtl FI1 FI, 
«tF<I flfl* *t¥f« H it** *1« i W 
F*C¥ 2* it*c*l CFtF IJIF'e F11 CI*I 
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4* -41 cw tfr ¥(t¥tc« C¥f¥ «ff?f^«rt- 

ii¥ f n? i? 5tfec¥ sfffii i$¥ «rt¥tci 

•rfllW ¥flt¥ ClC*f ¥¥ C¥t¥ Cl fTfl 

flu iti <•* ¥trtfr irutcn ^nniiit 

ft, Wffl 4*11 iti 411 Cl*ft 441 *T1 

cifai itwtw fian «i wf^i feiti itr* 

41 I 4* I* &4 ¥4*11 9*r5 C*t* fettff 

¥170-72 tori tici^lifiii 74-75tor; 

¥ti*i *wti iw iti^ti *nrhfto (*rt»i- 

¥l¥ II 1C4¥ ) !fC¥ 24-25l*M I 

¥tCf fe C¥tC¥l ifl ¥*tl«fe Cl^ I 

¥¥<11 feftl ISltft HUlfl ¥1, 

*t*ll «Tt¥¥t*l ftsj&tfl* StJfcfe fig ftf 
c¥t¥C¥ ¥tc* *itnt4 ifencii <«c¥caf«>i 
C¥t¥* fe*f|* I 

St4 ¥ft<CH *S ftlltfaw C¥tC¥l 
¥t¥tl 41 itfew (H'*2') ¥t?1 ¥tl* 
¥Wfe *1 lt¥l «ftlt*4I arifc ¥tC<Cl 
C¥t¥, ¥$4 4t*l itft 41 ¥tl!4 *1 *44< $41 
*ftll 41 *lt?4 C&tCll It* Itltltft ¥4- 
“?t4 *f«11 l[few ^V?hr 4tlfl fell ¥*C¥ 
4^51 fit* 4tflC« lft¥ I ¥tfft¥ 

f4*wi feitii sti i^tfen iftiti ** 
l*l-5tl !%¥ ¥11 ClC*t* C¥t¥ 414 
«f*fal ¥^C*1 ¥5*1 lll4l fe«l 4f¥fl 

5tCll 4C4J iffell C¥t¥ «tf*l| **1 ¥*<p1 

fton iftw *4* cife it* *tc<cii «rfant« 

¥¥ iton itftd I <»tl C*t* fee’ll gfelfl 
n wiiti fen ¥ci*fs lifai 5t*ufen 
¥t¥tl feltltfnwi ¥tt¥-¥*iw ll5Tfe*fnl 
CW ¥11 44 *riP|¥tl 4C4J «4¥& ¥fe*l 

§il ctofr 41 llfeltl cfe*l> (Micam test) f 
feftt¥ ** «f¥tl ¥TtW44 fiU 4*11 51*11 
ittftl ett ¥11 ¥1 «*fe flglVFfft* 
Sfttll 4C1XI 5tlfe ftftfr ¥t¥tCll ¥*11 


5f| I ¥t¥tl ¥t4^4t4 iffetll* ftffa *«H 
5tfe (C114 ftfttfc 100 4tl ) I ftWf 4T4T 
100 f¥C*ltJTTt4 C¥t¥ C4t¥tl ¥ffH K* ’l 
¥fl4tl *11 <®t¥tt¥ ¥¥to 44l( *tt5 
{4f4fe ) *lf¥ ^4’5Tf¥¥ ¥fVf¥ ¥¥tf^¥ l CT ¥tl- 
f¥¥ ¥H ¥11 *ntlf *ff 5tWl ¥t4^4 
ititton *n c¥t¥ 4tf¥i ¥ftort *mii ¥ii 

¥t¥tl *11 1*' ¥*t¥4*ll 4t¥ft4T ¥*t¥l ¥11 
lf«r 75 41 ¥^¥TtoM C¥tC¥l ¥t¥tci li* ^*ri 
4tf¥H 111, ¥t¥1 ¥*C*1 C*l^ C¥t¥ fllfCll 
®*rwt«| 4f*lll *14T ¥1 I 75 <5tC1f! ¥4 ¥>C*1 
C¥t¥ 414 4f*Wl 11 *14^ ¥ll<t¥l 

*1T¥ ¥¥*1\¥» ¥11 75 T^M ¥^*1 *1^1 
414 1 l¥tT¥ 414 C¥t¥ 4*11 ¥11 Cl C¥tl¥l 
80 1¥M li' 41 ltt¥, ¥t¥tl¥ 

itHtfl «¥f¥l C¥t¥ 441 ¥11 ¥tl Cl C¥tC¥l 
85 13M li* 41 ¥f¥tC¥ ¥$4 

41 ¥¥» C¥t¥ 441 ¥11 l r il<tll *IC¥ itlft?) 
4*fal C¥t¥l ifirti feints I 

ftoftl *llVll 4t4 ¥^C«C¥ ¥rttl cfel 
(Shatter test) I < 4 ^ nf|¥1 flftfc ¥¥C4l 
C¥t¥C¥ 24 XS ¥14 tfl'S 4tre C¥*I1 ¥1 1 
¥4¥ 24 ffe few ¥14 C*14W&l)l 4C4J *ll«H 
4$4 41 4f*111 6 ^ few ¥tl ¥feC¥ 5tl Itl 
4*)C5 C¥f»l4tl *fl C¥t¥«f*ll¥ 1{* ¥'t¥4^1 

itltllJ 5t¥1 ¥4 I «fe C¥t¥ iff 90 "fWtWl 
fell C¥t¥ H' 4T141 ^¥C¥T^¥l,Wt¥l lfec*l 
C¥t¥ ¥tt<lll fe*fC4tt 4f*W1 11J ¥11 
fewi ll'IWtC® m 11* 41 ¥¥I«1r C¥t¥ 
¥t^lfe «?1 C¥t¥ ¥'?4tf4 fe«,*|I ¥1. ¥t¥tl 

*lflltl¥ ¥’t¥^< *lt¥tlH iff*w cin ¥1 I 

24 ^ few Tt4 ¥lCW C¥f*!4tl ¥tll ¥t‘ 
05C¥*ife ci, life ¥t:lbii itifi fem ¥fer® 
¥t^ 114 f¥¥Cl &rf*|H Cl«11 ¥1, ¥14 Cl 
4t*1 «rtl 24^fe4fc5 ¥tfll1 *1C?I ¥W 



f?tl. 1970 J ’Will 427 


cvttv? *>1 Oil ftlft? ?*tf?1 «rf?vi 
cO Vf *tfct? cfcfcft 24 ftw ?f? Of® 

flHlI 

UO ??i Oitc? ci, cvttv? ?cu ?t?- 
ft? *n v^vitti? 'vtfivj «f?TtM}?i 
v??i OtO O Oft i?t< cvttv wtcn 
vcn cvtcv? ft?T ?t??t? *?i >???t? 
c?^ vtfvt? iti vtctfc? fin «ivs vf??t? 
???fin c?\?cvtv Ot® ^ Oft c?\f?v 
1?t«f W VC?.i VC? fit?* ?c?t > Oft 
inti? ifUti c^ 8 !! Oc? fit?? ?t?i vrtf?$ 

lit® «tv® f 11 ?«? ?? ?i I VJtfl® 
|ltF5 ( 4? lit® VJtff® ?it<? Oc® 
<tv® ?? ®t?tcv vjtfi® lit® ic?) ^ 
Oft c?\f?v iftctf? nf??tf t? v? ntcvi 

Cf tt¥f ?C1T V?tl ?tl1? VTtflVJV ?lt¥* 

?^?i <?l ??t<fti ?f??ti fo? i®t<ci? 
cO ?! ?®?tl ftfr® | £«> Oc® Ms 

W CVtCV? lt«? ff? fit? V?ft?t? 

?t?tc?j f?ltfi® fn ??, ®??l ??t? it*? 
fcft* ?cu *tfvi nc$ i srtfc vtc<cn cvtv 
Ofs^I v?t? it*? fH® 0*1 vftlt?? 
®t? citi*i vf??t? vc? vtcicn? ®t? vf*m 
?ti i ^s?t< cvttv? if??ti it'ptln «| 
®tti? vtwtiT ?*i vfic® ?i i <0 wv 

ftfltf? ???t« ?t%11 ft? I Cfl V* 
CVtClfa Vtt? ??? ?H CVtV it 31 VII 

??,®?? ?t?tc® v? ififfi v? ?j?ft? vii 
f*. ciff tv *w ?tvi f<cn «rc?tv? i 


cvtcv? ftl fftl **tO ltC?t*?1 fit 
0*ttf i cvtcv? itl V® Vf fl, ®®| 
®t? i Iwtv, itc?f?vi «M® eft? vwt? 
?tlt?? nfwti v?i fvi itftt?? c;?c? 
<0 ?f??tf O c? 8 !!—16-18 1®tit1i® ci^l i 
v| ?v? v??i Oc® cvtv «w« ?lr? «rti 
24-25 i®ti itii’t? ift? flvric?* i? 
ftltl? iftftf lt$t? 20-21 1®ftC? ( 
vwt* czfo 1 *?tt? 1 ? ??? O ft? itftv 
ft? i cil cvcv c?W «tvcv cvtcv? iftftl 
?tc? cO i w I? cut? ftfitTw it? f rft? 
«rcifvR «t? 1*5 l? t cvtcv? «rcitv? «tt* 
0"8 I fvi ??? ??? <?| lfl?M f?W1 
ttft? vvi?c?i c?l cvtv c?t? ft^ltft?? 

1151 VC?V Itfi??t ft? I 

ftlc?? «tr?<?Oi •icitift? O? 
®tft? ?1?t? (Ash fusion temperature) I 
O ???tv T« ft* ®ttf? ?1, vt? f 

ttlcii ?cu <t?t?v: ftcv r?r?vi 

vitlffll (AI s 0 3 ), ojv^I «tt? 

f?91 I Ifl fi^pl ftcv fv* fJtlJJfPllt, 
fv? c?tf VVfl® I C?kf? vvtl® c?^ 
ftfvc? ftlci? ?^ ?? ?tlC5 Of? 
???tve v? n i c?| cvc? vtc<ci? vtd 
ftl fff ?f?*1 ft?, Vtfl Oc? cvtv 
vt?t? «rtvt? ?t?l vc? c?V ftMtvc? 
fi? fit? i 3®?K vtlc?? ???tf ci 2 !! 
w?tl ftf?t?, ^V5S 1600* fftft? Vtfl- 
vtfv ffltt vt? i 





STOffc < 2 KTO WlfcW 

mm to wifei f<*i 
TOUtC** TO iftflRl Wfl | *Jtft- 
cftfati c*toi flew fe. wt«. 5%fe. 
f TOtwefcrw to naf* «t to# «* 
*fw TOd i tfw Wfltt* <4 TOfe 1972- 
73 itw *r*ife drcti wffejct feTOiro 
to ?fe fei? wcis TOtftnti fs*M 
wroi ntfHftw m wtwtft 
#1to ?n i wfe fftftnfa slfor c?«ii 
TOtf“-ltcyf?l*T*-<«f « ntcitiht*-fwi 
<«tfe imfro wto ortsrwtn if* 
iw i frtw citawTO* 9?a«r w* i 
w * *TOfa* ^c*tt W'ty$r«ici, 
cwwflw *ifjw «w n-npHr ifim * 
WHfWII WftH« <«* ififlHtJ Wl^'w I 

«t wftnRt* it* w?fe few toi if*, fefe- 
c«tn, crop « icfei dif« 

«fnr® c«fttt<i* to cfVti feit** i 

*tcw« ON £1 cro qifMtcwi 

fr'IfatW 

l^witci* ciftjfcw ftrw Wttht* 
If *1* *1lff feltftf fCIlf I 4* TO 
ferofli ciiwfaw ji-fMtiii feitTO 
wwti *rr«ii itw i 

TOCTO ft* 5t^1 *ftfe C®W*lwfe*l 
ftftrfetfi ft: fi. ~<tfefe i*Wi to ctoch 

Cl, ltd* rtt*$t* (Bagasse) TO 4* 
ififttl Propionic acid f*fl« f*c*i 
*TO fftftlft (*1 Wftfd* «| W 


Clfl ffe TO 1 K*fc« 

*xtntfn* w ftRtro to ) wife in cto 
TO I 

ft: itlfe utitatftn cift w 
to ftci A Cltrtl ft*1 fcll f fifh 
iflrcw ititii f to wfoiv fiw i 
ftftitw ifwtftw infet niWti wtitfwi 
fern cwiftinlftw irtfro* fiw **i 
TO i ft istfi stTO ft: atlfc f ft. f*f. 
CfftfTtVll 

wfeifi fentift TO# ft. ftf. cfft- 

fltVlTOf-^fttoWK-WW CllfftlCW 

wn wife to fjcw wlftiftf 

fMtcia feitTO it«w itn i 

♦ftl wtlf TOH Cl, WIff ftfCR wffe 
TO ifiltll WtCTO Clftjfl fftW WtWtCWl 

wcicw (cw-wtiw» wftn wMftn 

ftlfltf «W UHtlfe ftlft* Cltfe 

UTn #tviwt«i filter) i ft14l8 ftn «1fe, 
ft# citfe, IllTOfttfew^ if, n?$ fe«, flt- 
c^tfe «w TOUm^ «tfei Wfffe Uftfl 
wf iM to fpwi ftfii fentwti fwntci 

11J f^tfl CTOJf 1 itCI I 

ftfm TOW TO* wfwww *m 

^fltl ffe flfl fti-lff «R^1 flfti 

wftro niff wtnftfi w ’jftdfl w»tt 

5td WCTO f«1 fCW I fill f^fe-lTOI 
CTO ffe Iff* TOWlfdCll 
Wfft5 ftfl f «tl wet f ftftw CTO ft 
wffe^i *nffe ftw nitwhftitfi 5wci i 




4tnfi¥tf WW itwn ntw 

C¥f4tftf *t: 4tl. CW* feflfll 4H 

citiw f«t¥tn <1 fm fiti *rcwi 

¥ltlf I *tf1 t$lt¥ C3FtW1 

fttfrin itci 4¥ «t¥tf ftitifti *<j 
itta cwwi «, *r® fytffi 
fwten vzw fin <ti c*lci¥ ftfi cita 
ntcvr ftiti 11 i ¥tcn net t- 
fini fim n£»i*tf« fti itci i 
> nci Mfifti 4* i*f S$fcn 
¥t£l¥ Cl’fC¥ CW 11 I <11 ¥C1 Iff 
nui #«t ¥ti 4titf 4ft <wfn$ 
4Cfi fc^l ¥11 W in I 

<1 ftitifi¥ fcntitils 4ii¥ ftftti 

ttfl ¥1 fl I ¥tn 4fl¥ 4^ fuel 

•tiWi-filWi itfl fcici i 


fofctfor-fo 

JjMtllf fftflltlCM fof 

i»itif-ff«tfhi f nti fr&tfii-f® itri <¥ 
nwi 4fa nfvitit foeift* 4tff¥H 

¥lflt*ll 4* W ffWtlkll 4¥*f 
Cffr* 4*. fo. fl&¥l flllff, flw:n 
ffC¥& Cftl 41< fftlf 4ft-Wt¥ 

citn sfawn « fiftiti ntftn f«Mii- 

f«-4i jjuti fit* fifctfii-fo 40 «i 

£1% ¥t*¥ft 5H ltt¥ I faff 4* 4IWT 
41f¥ 1CW Cl, 4tff¥ttW ¥Cf 
?fi?lf 9\w w c*if¥, it«i ufawti 
Cltw VW, ¥ffl 5Cl I 
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eitffaf *1 if w ^ «ci *it¥ii 
iff 11, 411 4¥ 4tnf fr«5 Utlftf oftfaf- 
*Pft< (High Molecular Compound) 
ertfanfc ftwri 4Tl¥tt«i , l« cmciWtn 
fifi« com 

4!ten «ftffa¥ ¥1 fall—¥W1, (t*¥ 
* dTTtlrtfcl Itftfl ClfafCH l\*1 4ti 
^flt¥f 1* ®¥W *WK 4¥* 41 ffCI k»fl I 
¥C1 ¥ttW* ¥C*f« *rt4fj fitff ¥11 4l« 

ikn fen i 4* lien nfn^i *w| 
Cfftlfc ft«¥ ftl Itf I 4¥jff¥ fcfN 

¥ 464 *tC*f 4^ l$f fulfill ftl I 

¥£f ¥ 111 , fill ¥ vitjtlrtctol Itlci 
1¥tC« ¥1 4fC¥ f¥ r 4. *!¥¥£¥! 1964 
HClfl 4^ «r*lfB Cltf¥C^ 
nemnt* mi i¥i ^ci «ri h ¥tic¥i 411 
fintllfl ¥ta Itl ffCltfl ¥twtfcll 
r^mt^ f®. C¥tfl"lt¥, 4 *f®¥¥ 4f\ ¥ft|. 
l^rit¥Cl® 4^ lft<!5 ^¥flf ¥tcw 
ffCll I 

*t«t$i #tcii ¥>t« i¥ «nn i ’jRr^c® 
4 1 ? llWf5 Clfc, ¥te 4¥ C¥tl <«« lt¥1 

W I ¥ ¥tnrtl flfntl ’ If 

-ifinti'l lit* teft iff in i fcfmtfif 
ItfflU fl¥ Clt¥¥ *a| 4¥tlf8 111 
«1Clt¥f\l! 4| 4tff¥tCW ¥C1 ffUtWl 
4¥ 151 itn fefjp inei 1 





»HWtf 

«rft-f¥ arifeajta i* ?fa, 6 wm 

c^rtti ^f*i?t^i-i2, 4 etfi i 

¥fn cat* itara nftwfci 
crvfii^ I «rt$«fa«r ^cn *JW[wr»r9h 
fwtr* ifitflnm c*aa aftataa 

W ’« ntatai ^caticaa it (to ntlSnfn®, 
Utftf®, ClJtfsfaatMa «rtifa* ®tal$a 
fwftw^, fcafa* ^cn c«aft ®tas6t* 
croi nftvttar ** fafnfe , «it>T^ 
Wwftfl* «rta caorti* sen nffontaf 
na fawtena fafaa ntnti «i^a> §*F« 
ntfi« nnfin i itwtw w fafe 
sn-n*mr «rtftn «t«ss* nftifNi arnc* 

CW «|tWtOT1 * f«HH1 *£*cna I 

fwn* « n<®jf*i m fan f»ft m fog 
ftwrt 1WCTPM *rwt6*tl 
artc«r «it«'—'nt^ta ataMa caaa cnai 
nti fo, '■ins foe* c<®nfa sfasfacaft 
nwrita* ca^ i 4*taca n®mnta\ niac*a 
¥tn $ta aatwtwta «tfo<i facwtca 
aw?gi wi PWf lift «f«l8 *tn* 
*rWfW¥, ltlfcfaf «T4*J ntttnt'Bai ¥Wlt 
m nftwftn ¥tfant w «iatn «f«rt5f 
nftiw * nft««tcna nfiw ncaf®<stca 
fM nww i nnft* ntata ata, <nn nr®a 


naifo* n* ^tfantcs* ufoft, •tfftira. 
nVra^ amt* foaai *aa nitf«!, ifwi- 
*W «t^f® $t$a irtaftt ‘ nfiwaa 
•ffaaa ntfoatacn^ wa i 

cnatna wmfcn^ neat*, «tai nan ¥ 
ntanfa i fefa cn a? nfaara n n«}a®Tta 
ffefi ih ^tcntsata «fgi ntwga, ^sta 
nfoa 4^ <ncns n*t«n nfrfjM ¥ta*|5 
fa afota «tn* a«r*i sftcnmti gtm 
* *sa nf«-$ ®r-Knata i ntfwtn 
natf® tea sen* ■qtaai ntn ¥fa f 

»WW ns : Anjfippt C*n 
Wn* natal ainfa*, 4/3 fa afta 
»I^tf«f 3l^ ¥ftft«1-12 / ft* 3 fcffl i 
c^a^ canta «a¥¥a ^fir^itw, caita 
cw i a^aftata aa aga ¥tft? 
’lacaa at¥t<> a^c"f ca ¥rf«wi 
¥cac^a, ¥t«l <«£¥ ^rt«l 

•Jtatcaa ^tfaaiaai ^Sfiaa atfafta 
¥aata «fcv wtcaa ^faffat ctta, 
at; 5 ® 'Stir aa^atcn^t at ^ca faciat^ 
fa£«fa «t*taar %«z?> ntcaa—4* Mi 
faca caaf 'itwtMti «r*i acacga { f-i(»i 
aajfai aRatcaa aa ^af—atai ^tfana^ 
^fi. af*1 ¥£acga, a^|B nr? fana 
nt'sata^caai cnacfi ®tai ntantn, a*fa 
itnt astn I 1. 1 . 



m 
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ftflWI falfasWW* Dr* Albert Crewe 

*m jitot c<rt%n «m m <m *my$ «nwMw aw sm w i 
feu ctfr J rtn ^rV®f*r *35 «s^ onto *to i 





CTO TO* TO TO w c*tfe ftf**t TO s?ftfj *1 *tC*l*l Wife 
ftwtfsfttw* v $1 4* w*t* wto TO*t *«*t* few TOW *ttft 
s?1 1 to* d&fTOt cw^«fftei c*,TOtt?* *1*1**! f&TOi*t* *fci *rift 
*t*ft sir* f* i to to* tel *t<fa*i ftaR* *tem fra i**tet fr*i*ift m 
CTO *rfc* ; CW—**TO 4f fe OIWIWIW* *tft WW *$t* 500 *ft»T sfl 800 
ft. ft. I uftnftcTO *ftc*fe*|WtTi CTO TO* ftw fctesi1*,*W TO 
^•jdr C<ftfW TO artMC^ OB^t TO I TO*1 s&t* 5000 TO* CTO fft- 
5*fl CTO *cTO ft? *1? & TO *ftlW f *1 TO1» TO *fft^ CTO J&fLi 
C^IVS TO iltTOl *-*W* *-TO—C*1TO 4 *tTO TO Stl? CTO TO TOW 

situ f-fi* i TOtw* sp cto tfTOi cmi^ti c*wt*i* to c* *ft to to, c*ft 

HftW SRlTO |cte CTO wftfW TO To TOW 3* *** I «ICTW *tfaw 
.TO cto fffaft cto TOrifaw to *t*tw csftf to i sw TOTO-to 
*1 c**t*-STO* TOcTO 186000 sift* *1 300000 ft. ft. Wfa 

«?tWl *1 CWtMWT* *5$ CTO *fft*tos TOW TO TOW situ *ft ftftfr I 
TOlftTO CfTtftft? Bt^Jf **t! *fft^ CTO TO* fTOl U*tel TOTO 
ftestf* *fftWJ CTOtTO C5&1 f«Cf * ■ Helmholtz -ft^jt ftwtSfol *lftt* 

TOtwr wftrro* w, cwuTO vicsnr *ffft*TOjwr ftp *ftt« ftw 
TO 5**t* wit fWl CTOW 100 fte *1 fro 1637 sift* I TOt* sift CTO 
TOw? «w ft*tte ft* ntw, wfe ^ *fts dtiw *tt*, iw c*ft TO 
TO cfot*t* to »rc*te to * ft to srtw i »*** «* c?c** TOjwr fit* ft 
«p¥-TO*l ftc** *t*1-*I11 *1TO TO tow wr ***f *1W$ TO 
TOft c*t*lte«i f|i fi?c*t £ *5*11 cn ’nt? %i*tW ^?w ail i 

*(ft^ CfCff TO* W «Q*n>1 s?^®! C*CTO ^*wfti spit WW *f1W I 

TOW *ft *tftffttW ??1 TO 4* ftfafa&t* *ItW* U*fe TO? ftfl, «C* 
TO* TO?W ft <wftfs(TO ?TtW* CTOtTO Slip ulfCTOl ft 
cstcfffft^* iWTOfiftTOt* srs; ^TO^i«f a Pt , *f»!TO*u? cftn 
*t*w TO**w smfe ufs to? wtw Tow *jft^** | *t 

*t*tfe I TO *t«W TO, s?toc»| 1/4 ft. ft. ?ntw* Si* *ro *fftfr TOft. 

TO* toi c*cf TO ft* cuftftSt* fw i to <4sfti sft*l (Top* cto 
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wm+farn* [ 231 *,7* urn 

*(Mi ¥H cro TOi cw ¥fa¥t¥l cic¥'cflTOJtl---<al 

wmi* irti brljfaftl it¥¥iti tow vi*i mi to iff 10 mm 
w n, to cw TO Jt «pw *w to to w fTOitafttcfi 
f¥ i TO im cic¥ *rtf M * 0 t WT TO 2*3 fclI swell 
C41¥I TOf, ¥Cll t? ¥tif Clt I TO l*fcil ail tortflljif* C1C¥ 

^ cici *ii cit&tifc RtTO lit i ti i f#¥ in tou, ail «t*t* ^nll 
MiTOi l«tifii i tor cm iw ? fMiw $tn itiro, cici 
^ 11 C¥tfr faf** 1 ¥ lt$®[ 41 1CTO1 c¥tfr fmtflltl T 

Clt¥ irfl $flf •tflltC 9 !! Cl fafel MW 111 * 1 , 

m toj toii «rfiw Mf* i ail *nf¥ni *rfi4tyii In up fa%A 



luf&i 

S* B ftl TO AB fflTOI TOtfrl Ml 11 (lH fw) I s *rfl Rlltl 
TOI A CTO SH B C¥t1 *tfl!t*t TO s C¥t1 Ml ¥11 M I TO CTOf AB 
ffienti wtn TOi, cron ftwtififM ititw SB «n SA-aw jii Mi 
¥11 H l ail •(ifei M ®F®1 Ml ¥C1 AB ffentl brcTO 111 I AB 
am i?|jiwci«Pt to, ¥rti in m ^*ivtci ¥liiw mi iteii mm 
♦rfMt CTO ¥[tll $R *tfiltttl CTO iff ^[flTO Utl (12755*9 fa. fl.) 
^fron fariti in 11 , to S citcn to to TO 17*6 cron MH si 
Mtl «ttl 1/210 TOt i aw ¥<C¥tTO fffti-Mi (Solar parallax) TO I 
*¥$ fcw\ cito-m ¥# n si fi Iti to itn «wt gwi itii i s» ad 
C¥t*l MfMtCl *lflft*l ¥11 l¥f n I iff *lflltW 0*1 CTO* C¥ttH 
¥tl¥lJ id, TO C*1l 11CH C¥C3 H TO ftlCM *tt<¥J del I TOl^ <31 
TOfro ¥dl IJW l^¥¥tC4 fl«fa ¥li ¥W TO4 11 1 

<d ¥iro cirrf^froii ft¥« *?di in *iftit*i to tor i 

•(Mi f^fll TO C 1 C¥ TO TO 1 RfTOl ¥Ht! in Ml ¥U n I 
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1970 ) CICO fW 

i rfto-w fttfim oitioi oh i f>* 'oif aini Ttfotm ofooi 
on n«ft* o$, oa?* <uo omciiti nrm <uofc ffo ital i oap <uch 
«*H tni nfoiM out! C*to ^0 HI iwi 1874 ooo 1882 $10 t 41*11 
$11 $n 2004 $tHM 8% <JW 20] 2 $TWT« 6$ ^ I 4$ HHI iwtl 
cuo coton iti, <$ *tofoco iirti jw t? w h ititfc oh cwtt fc*tti oft i 
^fi$t cw *ctfi *ii ft<cn ntifiooi ho fe*rri icnl cHoriJtipoW- 
*tofa (Spectroscopic method) I 2m fa* S ICOt 40 00*tW 



23< fsi 

a, b 40 c IHU *[fWtl flsofr f^f%» OITtl I d IC01 Jliof 40f& OOOT 
OMOtO I 4<R CH0dN*p0l*f-*lof*i:O COIHtaf jfr*tWI CHI HtH CTWO 

fe*mi *iforro on iti • w b otw itco. oh =whti cut *tfiit*f 
OH h i nootw fapflt^o •ifl^li ch 4$ oioti ooran hwi cotaf otiou 
$tl n.« foi HI a *tCT Ol^tl on, OH 1*0call CH 4H 
♦f?I?tl HHI noi on 40 *(Wtl c mofw ^OKOIO m 40 *[fMtl 

ciwi cition nfiiw on n i b oh!pt «ft« mrcw cm a non c 
o m t w «rt« coco* *tt<oj hco *iRlti cm fi<i on h i 4 ^ofoco 
ntoil It! 00*tH *ffl$I ftfc mitl CH 297 fo. fo./CI. I 40 IfCI IO 
coco* ii, c$ mm faci cm 0*1 oh jfifa ooncii nfiWfot ftfi oit 
m <ilnfi^o(2xvH ? iitnot’tiH , jriftc<ico 3 ?di giifi^'notH 
it*ti hi 4fc*tofors cmo orti i*wi itiunt (1495 ± 2) x 

io’ roHit^ti i 

fs|flWtH*l COtl* 


• *tft<fHl ftoN, fiitltH OWO, f ftf t«1-6 
7 



#tcw •rt'fft ai w c * h *\ *1 *tw c«Ict 

orefar cTO TO TO* tot to ^f% ^11 

«nTO ottoti to cro c*to to w feft* cto faTO* 

* «w otcs TOt*^« fsfsrc tef? TO TO, ^1 fTO *n 

CWCOT C5!1 TO K*\Z& I C?* TO*fl> TOtOT^f f*fspW 

TOrai cTOft «jiot to?to to i 

*peffo oitfeoft orafa aw TO TOr®? ^>1 (Saw 

dust) c«tc* cTO tefa to *t*to TO* to frocOT i cTOft? c*%,t»t 
fwif f&TO «Tjte c*f**jt® l i *t *«tos? «<$l cto c*t* tefa 

OTTO *t?t*Tfi> *** scro i 

TOtw. eTO tefr oti ??, ♦mat TOtt* «t*^i *ttro* 

(Destructive distillation) TO11 sffaFTO St*(*1 « *TO1 ffW cn 
*fft< TO«t TO c*t* TO i c*t* TOW: TOSftTO* « TOt* 
*tt* TOTO OTi OT I 

toot TO*fi> £ot TOtofo to fifro ftTOfcc* cwotr, 
ffts« f*f%K «f^% TO*fr OTW *tf*TO TO fal 500-750 C*. fir «lf« 
nfarftfa&t* Ftcn cnof fro ^sttTO cstfc citfr c*tcOT a* bsfa ot i 
uft IftllTO ?t*T f^CWtC*^ (Briquette) \ *ttA? ?tfe*TOTl TO, TOttfif* 
StfOTf ^S?*T *mtf *1 ^5*, CTOTOttOT WfCTl *lf$*!OTl ftft* 
£ot *t?t< frow *tfaTO f%i»t^t*i toot i 

vn^ttt bifn OTI c*te* *&OT*rl c*t* to, cat* * <*tf% ow* 
TOto wtfani *rf?TO cn% wrei t *tcta fT?i« *lA* *t<r«rtro ctoi 
cwoti fcfa * wotTOTO ntfr* f*f^^ c^ cTO oti 

TO w OT, TO TOOT ffa C^fC* ^51 t5^ 

TO? I 

^ «tfW?l 5 *TOW fc*Wt*TO<f&TO C?fOT To I TOfcl 
TO « TO9 TO*« C?^R TOt^ TOftT TOKTO TO TOTO TO 
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qgm*, 19?0 3 *c*ra 

cm i c*f«R *c*n TO*, TOc*t:«ra * TOcto* awfc c*to i *tft*t* 

f*TOt*i toti mzw*— **tre* *fTO 5 rwf **, toto *n«*i cto i 

cTOtcw** cto fTO** shc^to c^lc^r c**l fcfro ** i TOi f*»t* l l *1 
«4vtc*$ cto cttoi fTO* c«tc* *tt«r* faf** fof* to *tro* i 

8fo** *Hl 


*tC*r3 

cTO*t ?*C®1 -T^F *"«tC$ TO? fag CfMF t TO* f<fa» 

*TO* *mi* c^*r=? to **< c?t*t* c?r«t* w, «hto c*^**c« fag 
«ittTO *1 ?*'*1 I TOC*$ «t^J «tfa^TOCap fa TO* *rtTO® *IT *1 TO— 
C* **t* **f* I CTO*I C5t*tff* C*MtC?tC** TO TO* <*« c?$ c*fe 
CTOe *tTOi «*t c*4ic*tc** *t*tw **r t* c*tc* CTO1 *1*1 fa* 
CW TO r **1 *** TO* V 1 fa* ?*1 TO, W "l*r $ 

c**rtc*>tc** fawt* to* toto arfa^fas **i to wr*if* fof** 
fro *fac* *i to «*£ f*f**> fro ** i ft*fa *rc*Fffl *tTO 
t* CTOTOt 5* Ws TO? g* TO* C**f <lf«TO Ctfal TO I «lfa?TO* 

TO« to* *f*to TO* i cw— to* sifaq*'*:? to* *tfat* *|pw 

faf* **1 *1* I **C3F* *tfl*Vl JftTOI* TO *1%C5tC?t* *tC* 
**C?TO* fast* *t*1 **l fTOfttl* *t*tC*F TOF *& TO cTO Ilf 
**jw* *»m cto *tfa?fa? m TOc? c?«*i ** i gtecstcro **(* « 

«fa^fa* *«J ***** *J*TO ^fo* fc**jfa? TO* TOtWJ fapl**i W I 
TOTO **3T-TO TO* C4* W ***** TOTO fa*t* ?C* **OT* *®t*<®1 
faf*?*1g*l ***-TO TOfa CTO C5t*1 *tTO *1 fa&TO* 4** f*<* 
**ro to« «*rf4**f** *t*t«i c*^*i *s i «tfa**fa *fa »nr 
¥**t* IQ C*C^« TO c*t*t TO, TO X TO *C4 C6t*1 TOfa *1 
TOtf C4C 5 * *t^T 4* TO* i C*r* *1, »f*F-«*W 5 C*15R'9 OWF *t^* 

f*TO TO ^C*i <JO*ftC* ^t*t*-M*'W* «ffa**fa* TOW To TO* 
**t*p* TO**} aPtCTO «1^5 ^fa*t** ’FC* i 
, *m* TO *t*1t*J C*** TO "Wf *1$ TO ^ TO CTO.J5 
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«w *w, 4TOi to totosa RTOto ict ®il 4 TOW* 
*4*9 to ttnTOta tow to *iftto =*t^*r 4*fc fiww to tof« 
w i ufe *ntto ^p« TOtto* \ *m *c«r iww w fait, 
TO* to w wtTOr ^ i 4% cst^Jt^r *c£* *TO ww* TO* 

tofa 5 ? i TO-afTO TO TOtto to, to *<6 WIJRWlfrl 

♦t* %c* i tot tor^W toj TO sirtrorc tou c^tsi i*r w =fl, to 
TO Wt« »R* *S yfc t5 TOt*lfa TO Rtt*l 4*s TO? TOT* *tTO 
TO I TO WlTO TO ^ *TO WW^ TO* *• W I 

♦ito* TOSto to RtTO* TO <TO rott **w TO TO 91 tow 
tow* fato tofa **f* i *tFi* f^9JR<& «tw fa«v;—(1) 
—4$ to to* to* *tow to, *i tou nTOfa crfaw *ft^ i 
( 2 ) wjTO—to* TO* tofc ctt^ cttfc *t®, to— sitro, 4*fa* * 
tot* I (3) 4$ TO* TOf TO* *lfl, 49* RTOflfJ 

4<R C*f^1 *t*, CTO TO TOtCTf *W* TO^fa ** I «RW TO-TO 
to C*W «TO TO* «tW* m I TO 9 !* 3t*ft** ftc* t* TO 

«it*fa to i 4$ wc* wjTO** fa^fc TO to *ww TO i TO "l*r* 
TOW *^fa*tW C«ftci C?* I TO TO< TOW RTOtlW fa* 

TO 4*T CTOR CTO *f*W «*K»I C*t*t9 I TO «tfaRltll> RTO OP® *faw 
TO* f* I TO1WS TO TO, TO TOT* TO TO TO^-TOTt R*^fa* fa*Ttfl 
20 c*W 20,000 TOW TO* ** TO TO I =15, TOW "if* TO& =H 

TO *i «rtvwimr w 5»i i ^®*t* arrofo* *wfci «TM to i ^ totw* 
fa* *lto** ^ TOTOW *ttfl TO C^TO* WTO1 Wl =n I CTO‘41 
TO—C>IWW 20 *«nic*fl ^cw »wrw TO Infrasonic -(* TO 
WWW 20,000 TOtW* *(^rc* TO Supersonic *1 Ultrasonic "Wf l 

tow *t^* wirotwv «wi *»iw to *rro& to to TOt<artww 

*«tt i *c^t<siiw?f «rTf^*^i ww ffcut* hwtfsr* ^TO TOrsi ««Rpr i 
*wtTO to TOwv TO1 etf»i« <afft fatot* i 

tflVTOV <*fw 'TO ^ tow TOtcTO to TOR I TO* to 
WW *1 bsf* *CW TOlfTOW <«JTO w»n TO ^11 TO TO1 
4Q1WtlTO I ^ TO fTO TOC*W ^9 *®l ^FWW TOR I CW! * 

TO tofTOi to «ii tocwi f»itotcw to to»h toi toto 

TOtoR l 41 *R TO« TO* ^l(%nt«R TOR 4W TOt* toit^t 
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qprtt, 1970 ] TOflITOTO 

TOfaro i fef* *tro to* *4to* «*$ 4*i **t fro to* *r#Nt- 

ftfM TOR I TO TO*1 C* *«CH CT*^ *t*fr~f*f* 4«TO C*fc TOR 
felt** TOR 1887 >ltw 44t TO STfsT^Q *t*t *s artwteTO I 4*n* *** 4* 

tor TO* W* *tf<* ?v to f4$K-*foc* stft* tototo **, 

TO TO *9 CH*^ CtfTO, TO TOtC*J TO* 3** 4*TC *fi* *tTO «*$ * 
TO * TO *t**1 i 

TO *« TOTO *C» TOt?l*s| TOf* TOf l 4&1 ft** TO, C»fc TOC* 
f* TO* TOtRl SC**, TO i sift TOTOTO *1 C**6 CffotC* <ifc TO 
W»C« tel *ft, TO f** C?TO C*t **C* TO TOC* To I 4$ TO1* 
OT0K-4 TO* SttattCTO, TO^TOt* * *01* I *t&tC* TOf *t0* 

ft* *1 si fctte* i *r*-<MC*s *TO *tc* 4t fettet*0 #ww TO* i *c* 
4*0 sura cstR* ^*ni TO* TO* TO *tc* i 40 *c*1 f*i 

C**TO 4C«C* csstsbsft *% cut i*tsc* *tc* *lftc* thermoplastic 
TOfiw b*\i *t^p* <3*6 *0 SS I 

40 f*W C**6 f1*t* *f*tCT cte H c**TOi site* 4*0 *C3B* *«ri crosi 

ft»TO to* i 4$ ss0c* to* 4*0 ftei, TO fc’ft *t** «*ffo ** to 

*\$t «K*$f fa* C**fTO** I 4$ f**t0 **»* TO1 *t*tf4* ** 4**t 
*** toi bsft i 4* 4*0 fa* c*fa* *TOc®* ^fc* Re* TOtfa* TO* i 
*1 ** 0 ** 01 * *ic*7*0 *pr to g?c*s *t* *c« 4*< tow <ffc*rc** tei * 
wfte c** TO* i 40 , *0*«fti frfa&r *m 40 c*, *t*i to?* j>***c* 
*ftfafc TO*3 *C9> TO *1<tC* TO* \ *<R **1 S* TO *r0t<*tC*t* **- 

*wr* nfti* *n <«*<& ^***: *rfl*i*%* f^i^-atTO** 

*C4 i *it^f**t?»t* c*^ *i*c* *f* , "it^ *c* w *t**m C**f$K c*c* *1 
TOtr** ** I ^ C*C** ***»t «TO 4*0 play-back head *tC*, TO 

w f*c* c^^0 *t*tc* touh *t^t« ** "^*tn twr® TO i 

«* *0* ** TO 4*0 TO TO*, *tc* *C* IwfiK C** I *f***tc* 
CI*f^CW *** Icifm 44^ C**f^ C** 4*^ ^lc* *t* *C* I TO TO1 
TOlt*sr, |c*f*t c*c®* f**IVfl*t* <rf* C*!C*C* 50,000 TO *^*1 TO% I 
4*C* 4*0 ftcl* TOc*fc«* *R*1 *t*1 *1 I C*SRTC#* *ts(C®*t* *r**si 

1900 TOn*r 4&1 *tft*t* *c*si 1 

**t* wife* C* -I* we* *1 TO*fcl *Rt4t* «cwtwr CTO** 
TOTOTOttW bw[jf** **C*1 TOT* 4*0 *tc*t*ft^tc* 4 9 ftC*f *<ttc-f S|*tc* 
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alatar *es i aar cat* sea *tcata fcfrqrlfc few sea *m *s ac»r 
OR! few®1 **CS I H 3 *? SNCS **j*Rtf 4St *tCS *tftsit*> 

, *l*aca nfssfs® as i toi f*c®w fe*r* as i *$ csatfr afa 

asta a* as ai i ta&i ftis *z* "f4f cats si atear asts fe*ts i 

TOTS CTOI «*t* <**(& ^tyft* *t®4 SJSStfle* H*\ (fefSt*tt*tft* 
STSYI I 41 feltSS a* 1958 »TtC»T I 41 ®ea *SCS® ftSftre* fits* St®StJS 
sis sis* ftfes to cw TO:a sea ses as i cwt^ca s4c*s ses 
ftstfos as—css cs afts sfestacafe scsca i 4$ cs*p£ 4*t item 
^IIC^F TOM S$ CS*fk *Sl ®®!t* TO 4*$ HteH i Ifcfscsi- 

csrtft* ft® *{ afi> cs*fsv:*fe ata*! *es *nt*tcs ®i *ftTOt?s ®u i 

M*p® c«t$ca ^sretc^ H*r ftsac*i* seTO® ste* css avi si 
*lsc*s ®&®s «rfi«wfsr^ SCS CTOtS *tes St C«ftslS i Hs?-fa»tcs* tfft 
■rt^it?i *tfa*s acas fefe. <s*. 4-i at^t® ft*fs®mcss nsttf-fssstcss toh* 
®tftfe. Pi. ajtstes i f%»it»T c«iTOca asr ftsscis sft c*ts ’aseTO® sit ate*, 
®ts TOssfts *c »i c*it®i fa^fe ®ta«tes ^*e® ntes si, as$ catastea afs«r® 
a* i a^ftsi ?* ®ssts c«f®t$eas cssta 4i\ atw facts batata 
ftw toft *si a? « «rtsai, castaafa ®tftcs ^ssstea istsatft® ate* cs, 
H*rc* *?c* ws ftps ates i ®tat®l cestess aft * eTOtesa atess catst** 
Har-was efts* fastea aessfei *t«r ors i ®c^ ca(t®t alps fttw* 
utaca aca ^a^®tca tjac® ata, ca ^itata *na?a aataa «if®aaa a«at« 

cfcataR i «*to cwtrcaa ata Osteal« ^ ®ai aa aiara ^ 
a%wa top atata^a hwtftf aiaat atai aa i attar ate* caatcq atat was 
*tfwi* »rtftea« Hears «rf®*»ieas ac*ats® *si aea ate® i 

TOr* ayaatse* «ita® ^s® * ^t«ift* ®saia *e® c*K-fte?pH «aaa 
awn saea i sr*at< ftssft a-ne^ «ns« caat ®ai *ies wlai aica toi 
* al ata i 

8ifa**t<t a*ta« 

*nat<ft»i fs«tn. &*aaas f wa, Baaans i 




crow to ct, ^ to* TOt*** sfrt *i?K stw to to* i 
cto« TOTO *tfi>* sto *t?K TOt fa*t, si* *tTO^ 

TO* *tlt*l TO C?«1 I 4TO Sft^tflTOr m*itR *HTO TO to TO* i 
TOTO TOtCtf* *1 C*PwH>ttWI 4*TO lIHl TO TO1 *CT|1 

4V ** *rftTOr TO* fal Uts? TO TOS TO TO* TO *TOt ftf* 

TO *1 i <u*ft $TO** fro *itTOfci * 9 il 6 to to* i toc** *t$c* **- 
*rot* TO 3 * to w»i to* »T ^ *ift*t *fro* TO to 
TO*1 CTOT *1 ' 

cs*ft irtflftr frotTO* CTO 1 ® stc* *ft«r cro «rtn to TO 

C$ffl* *1 *!&tSRl *fe Rfa* TOfTO **i^n *fro« SR* to *TOl 

ftl* nt«i to =ii i 

S*S 4 % TOfc *tft* TO* =R^*t *TO* fTO* TO* *$41* TO 
TO to* fctTO »TO i to* jr? cto c*ts*f* to *tt«ft 25-30 
TOt* *$ *3tfl **tt*t* Wffl TO TO TO Stt* 30-35 TO &t*1 
wstotoi 

C* TO fc*Wtfa**1 TO*f*R CTO 1 * fill *?f*CTO TO! C*t*« fe*fa 
R* **C*—TO ** *TO* CS* TO *ft* *HTO* TOStsi *11 

»RTO lltTO **1 CTO TO I 

uq^ 4WW StRf**t* **«OT *C<tC**R* *C*fc<Slfc* fsf**R*(*ItRt*1 
TO, *jtfac*tft*i) iwtfsifwi fci* **t tom **c* ** i mti*t* 
f*wt4t*i fcftor-iptR to ifts *?tctf* st*c**i iw *TO *mi to 
TOfllRCTOI 

tow* itwmt* ** c*c* TO i TO «t*N TORcro ci, jiv 

*rtiTOi *R* *t?tc 5 fa «mto *ft*stc* **i to* to *te* i 

<mt**ti sw «r«t*r *<Mi «#* to. c». fcpn <«**t* «wro 

TOfroui ct, *m< ^Sw» wn stt«F; cw— 

•TITO r> ^ TO TO, TO TO *1 TORv K% TO TOf l 

cros cTO ^pr ^ci* 70 ffc ^ <rRt TOtrt^TOTO^r 

9!TO Res *ftc» i 
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Ufa « f*TO [ 234 44,74 **4Jt 

TOt*t« C441 CTOS C4, TOT* 4*4 ffott 44FI4 fefrora *4TOc* 
**5* fc*tt4 4J44t4 TOT 5TOffat4, m 44< C4t4t4 *tTOT4 *TO TO41 
*V4 I 

®fa fa*4 ifft TO* TO« 4tf4£4%*4 C4, TO* fefa*4 TO* 44* 
*tai<apt C44 f*i nffatci w*i« *t*i «if f« «t?i *r$ 4tc* i ^ 

*4 TOk? 4 TO 41 C44RTO 4tfo* <tf4* TOC<4 **TO *4C*fc 

C44 *4C* »Tt*t*T *C4 I 3$ *t*f* C4 fcfr* TO 4f4* *(?&<« *4*t4 ft*f4 
*4t4 CTO TO* C4>?1 TO *4, 31441 *TO TOt4 TO ftlTOSf I *t*f*4 
*t<* TOt«4 4* 4tTOJ*4 444 TO41 <*tfTOfc 4tf44t4 fewwfaTO 

TO *tf*f**t4 C4t* I 

C44t4*t4 f4®t^4l 44J-<ilf 5 M4 •«*• *<4ft *TO nf\*1 5tf*CflfTOR I 
<& *fft*1 C4C* $t4l CflMffTO C4, $ W*4 fef«W4 4C* «tf* fa *\* 
TO* ^ TO C4f4l 4tC* I TOt4 C*t4« C*t4 &*£?* «tf* fa 

*4* TO* TO«1 TO C4t4t<3 TOlll C4T4 I C4%4 TO C4tTO TOl C*C4- 
fa*4 fcftwi *t*1 C4C* I 

fcfa?4 *t*1 *\fm\ *C4 4ft CTO1 *t*4l 4f5, TOC* Wit C4t*l 
4tC4 C4, C441C4 4tfa C*t4t4 4ft *tC4, C*4 41, fcf%? 4tlfa 45*1 C4C* C4 
4ft* *TO TO* 4 ! *C4 3)C4f4*. *1 TO C?C^ *f** *C4 C4C4 ftc*C4 I 

®£4fat* TO 


jwtaw *1*41 

*t5 fafafc C4 4t«4 *C4 C*W4 «T44 faft TOffal, TO C*t4 *ft* 
$ffat4 *1* TO 41TO4 4TO C4t I *fr <«*& 4* tfjtffo *tf4TO, 41 TO 
4lTO* 4W*t* TO <4CTO TO **JTO ** C*t* I SffatM TO 4*4T4 
*ttf C4, citc44 »wt^ froi TO TOMro&tw 4c* <«* 4* <TO *troi 
f**4 fro JUtfrofaOT4 04*1 C4TO4, TO*I f«f4 C6tC4 4*jj *4 CWTO4 I 
ffaf f4»54l 4Jtf«*t^^ TO 41 TO* TO I fTOl tfC*4 4cfa *4TOft* I 
F4TO faft44 TOR f*f4%44ll f*f44 fatTO 4*fr TO, 41 f<* ^* 
*44 TOM *tC*4 TOT *1 «ft4 kTO ?«r4-^*t*4 *411 
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1970 ] 

<j& FlJft? *t* ft* *** ftftft* ** 41 Venician device, c**1* 

*1*%* TO *1*1 fc&*tt* I 

C*fct «|fcl* **** Wft—**TO* ft****tff **C* ftTOC*** *tCT 
4* wr* to «ro**tft ftc** i 4*ft* <H* c«wi c**ft* *t*t* 
ctok?** 1 ft* &**t* c**i f*t* i 4** **c* 4*fr croi c** 4*$ 

TO*-fTO to cstc** * 1 * 1 * «rc* *t* ft** fa* c**c* (TO arc*—TO** 

TOTO 1 (TO C*«r ft^fel ^t** fa#t* £* 1 * ' 9 t**t*-¥^fr C* C^** 

Of*! *tWf *1 **, C*fa* C** *<?, *ft*t* 441 TO*« C*r*1 *tC«l I 

*T*t*tft Cf£**1 TO** *tTO 4* *Tt*t*&1 CTO C?*T* I CTO foft TO 
<4*$ 4TO*, *<t* 4*il> C*TO 4*fl> C*tC^* TO* 4*tfe TO 4*lfr C*TO 
TO <44* *1**1 TO**, TO **fcft t* «lft*T* OTTO *t«*1 *t* \ 
*J*TO C*^f ifiz* fof* ft* CTOt* **C* *W* *W I **?t* *« 
$TOt** ^c* 4$ *m\ 4* i 

TO 4* *tft#t—C**3, f*ft*t* TO* 4* *jfa, C*« TO C»f%S—4* ft* 
c**r*ftt*tst **C**TO 4*fi>**** (Concave) 4 4*frtol* (Convex) 
c** 4*j? *c* *t* ft** ftc* c**c* fre* c?«rc**—jc** *to 

C** TO* 4*1 *f**t* « *^? C**1 TO*? t fa* 4*t* to $c^i **, 

c*t*tl c*ii TO** TO* i 4$ ft^t* *tft*t i 

TOt* 441 **1 ** C*, C*f*** TO* 4* TO C4%* S«f*t* TO ftTO- 
*Ptf1 0*TO 4*# C*1COT 4^C« TO *lftc* c?*{* ftfC* «t*ft ^t** 
*TO* TO*, *^ 4*1 <lf*TO C?«05 *t* I *** ftf* TO 4* ** ^c* C**t* 
TOC** *1*1*f**C*J *ft* *** *Tt^* ftc** *tc*1* TO I ftftftc* 

ftt** 4TO* C*t*i1l ftf* ^**ft **I* **F* ** 4^ *t«* 

^TOlft*1 I ftft C***TO TOl* TO* $TC* 4J*F<& *f TO *t* TO 
4$ ** hsf* *c* fro TO s**tfr *«^T c*t** *t*r* i 

ftl 4 ** 4 * 1 ^ *Tt*t* ft **C *1 C*t** *tc* ! TO 3 * f*c** TOjt TO* 
C*M 4^*f ^*f* TO C*tC** *t£f C**l* *t*C*1l TO ft*C* ^1- 
ftft* f**t*C *^*'6 4 **R I 

4 ^ *itft*tc** *i*t* cTOng* ftro ft*r* *tft* oti ftf^* *<«c* 

*Wt* CWJtftftf *7fftf*«* *1Cf » 4^ f**c* ftft *C*Cf*— 

TOT* TO* TOt* 4PtCf 4*5 4* TOt¥ C^fftt* C*, Cf 4* TO 
WTO ^C** ftft* TO* C***1* 4*f& *9 TOC** I C*$ **ttl 
8 
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fatt* TOS t C*$ TOS Si1 TO*t *Tffa« WR t? JWfrt WtS fat fa * 
fas faffta ^1t*f TO rtPF TOR JHF **j* fafofc tft SJtTO *T»I St* TOC» 
St**tS I W Rtfa Jit s® It faTO* Ufa 5f TO **, TO *** *TO W* 

*tfa fro 4*£ Ufa **t*l to i fa^fas stcs stfa ai*ft $tcTO to* 

■* 

®fac* tit cs*s («*tos* $®s) sccsts ®*c* ta®ffc ctfrotn Ufa 
**s *t i jit s® cTO* stfac* stfa s«it *t** to TO® ji*\ ®? TO sfaTO 
c*tto st$ i TOt* «f«R star s^c* fas «* to® jw s® *** ®? cw® 
c*c*fasts i TO *c*t «rtfa csssfa to s® Ufa TO, sto *par ^ 
*tfe *J«I SF5 C?*t* I TO 9 !* TO* JlTO S® faTO* TO* ®t, SiW TOfev 
*t*t* tw ®<® cs*r* TO cs*l st® TO fart «* TO® i 

TOt* Jit s® Ufa* scTO s*s ®fac® s$csi, cs:** *t*i ft* s s* TOtw 
Jit *®lt or*t*t* to rat* TOtcss i stfa *i *tTO* cs*.tt i ®* cst*. *® 
** *jfa* jit fafacs cm stftt® c***t* src® stcfo nw TOs i $ics* 
sitfa *®a* jiTO TOW «*tt, c*ti *tfs c®tc* cs*r® to* ®-s£i ssts* 
TOt®s ttsfas i TOt* st« wfl fa* cro sto fa* *s«t TO® c**t*t* r 
*rtf*f** fafacs* cscstt* Jit jiTO s® fcsst* css ***> «i Ufa 
*!Slfae fa:* CSS TO TO I *9$ SJrtttSS *}tfafa«?l st^cs stfac® 
cs*ni w fas n* i 

^5T?rt* CSt 5 ? swl CW*StS TO—( SlTOfl Sttf «1 SW1 st*^ 
SCS ?:?fa* SWS ) <(fafas ^S‘v4I C*t^ «ltSCSF ®lt*t*1 ^llfafa'S® SPtCf i <W 
^ s®:^ fa fa *t*tt*s tow cwt* SFttw, cs*trs fa®i $t* <tsts ^t®l® 
'St® Si fas $t® «t*S ®st® I «rtt*fa 'StS'tCSS ,$tcs* fat^ i «iit *t*s st®s 
cfe® c*s ®ti? stc® i fa^fats® swit fafs srtsiw srcs^ 

s^s toi cs*c^ s^s ^s I fSWfa® Sts«fro« mfoz* fafa c?to ssfs 

TOfrosi Stst-fa:^ ®t®fac^ ^to csc*^ fafa fa* s:*s c®, 

•ffas'l* Sf^re ^fa^t* Pt«fac*f cstc* j ^t*** fafa 'SlStlfa* cst*K**i c?c* 
fa* ^C*s CS, a)*s|& ®t® <H**N Jit s*«fa «sr®t c*tc* ^ct* *t*fac^ I 

Jit 3*Sfal «® *C*fas ^ ^ CS^* CTOCS4 St*rt I " Ttfafts 

«tcs <r** $IF5S5* *tc* St*ts «(tW CS**t* StCS I «tt i 1 ? . *® 
RtfHtl** TOtstl tfCSFt CS'Q*! **l fafa Jit SC®® * * ^*fa >'*.« *=C*S 
d|®< S»t* «f*tS StCS STSSt* TOS I fal Jl* ^StfaTOCS* Stt*t tf* FT?^; S®, 
®t® C*W* WSt* TO «STS*rt*tcS* CS^ SttSI «lt*7 l 


fastis css^^r 



ftwto** ifac?* *tci *\i$ (») c*i*$ 3*lf*fc$ i v* *TO> c*tr*i 

TO*tt*$ *-4* <TOt«R ?S I V-4R TO I * TO 

f^s^ sre—:TO to* *tf«fa ^jtcnw vq^zz* nfcr** TO ’tfs* **t 
wi vi** f<fa* faro ^ <£fo* c*to* c*l*rt *t*, •ift-aw w* 
*wft i 

*\\k*wzi 4*fclTOji. * 1 * to 3*1415926.i v\*sii* fm w«r- 

fro* i* **h toti. *f*r.*« w-tf«* to TOpf $* *«i, toi *lt^ to* 

(Incommensurable) *tf*f I ** ffa TO *ft$-vii* WfRl- 

?FSH1 *TO»I 5lfa$w *TO i 1761 *TC*f Lambert-^ «W TO*I TO fitTO 
w-ui* TO l 4* faffol TO 1803 »lt£»i Legendre C**tlTO—*ttl-<il* 

*sf «!<;«, V* di^l vm *lfa I erttfl W C& ftwt^t *$W I C*«f TOW 
*** C*V& C^*1 I ^ *t* 1882 *TO Lindemann TO*! TO <mtCTO C*, *ltfr 
Wl* jpnr »K1rt* (Rational number) (Root) ?t^5 *TO *\ I 

tifcTO<fl* *t*R ^SfaTO Wl 4% 4W 

(Letter) *fte-4* TOW *HR I 4 fro V*« TOlfiw W ** ' 

Bernoulli TO1* * 4* c *J**t* Wl <$m Euler ftl p dW c 

^ TOM WTC» Goldback TOT* fe’SfaTO <mm *t* »N«fa 
TO 3 I fefe $]* TOiW* * TOTO W$ •ITO'f m I ft* * V*- 
CTO1?C»l* TOJ fro t-^? 3 m $wrt I Euler-^J ’Book On Analysis’ 
*$V8 *-i& *j**t* W i *W* CTO TO*1 * TO*t* TO TOf* I 
*-/* %^f % fo ^£* *3 V]* ft TO$ *1 *-4* TO fa TO 
dfe f*TO -;T^?5T $«sl TOI^ I ^l’M? *(R To nfc *$r? 
** i cr ■ ■ "Wiffl *rt* cn mts c^t n%U i 

^ -ii^t f (Regular poly¬ 
gon) i£f '^ ^11 ^1 5? I ^Sil ^P?TO *m TO c*f, 

*rfflf<l f«TO« « **$?.*!* I TO lift *Mf« 

wf ^ i ^ n^ifs ^ m i 

TOttl* fWpWI <il^ I Mpr to* *rt- 

f*f«* ?im toc* i f*«rc** cmc**i c** TOf**f 
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TO«tWft* 123*4 Ai, U TOll 

W* 8 3*1605 I *Jtf*TOwi TOt* TO-«W TO 3 TO RTO *W®11 fafafc 

wtaif*^ fcfefTO* to »tto v\zt$ TOfi® i t^fjFs TOti to c*r<rfc*rc 

c*, TO->A4*'**, c*^t 31408 *W 31428-W 

TO)fc TO-»w TO *TO* i foft wJtfif®* *t®f® TOfrora I 96 

*t*f*R8 (Polygon) *t*tC*J fTO TO ’T® *rv to* i toU- 

ftfTO TO*1 CTOft tan0>0>Sin* c*TO * = * l ^fefaFC®* TO 4OTI 

vv 

i to cw *«® fro TOt*** TOtf**#** »ri$ta toi* 
feR i toi «itf*ftf$*r c* wcw cto, tototo to w fill® wi *i 
»rt cTOw* ®nf*TO to R i *ro *<? *<? cTO-ftTO-fH-W to to cw 

*s*C® TO1 I ^tftRRWT C*ft1 TOlfWI CTO TO® *$* TO I W*tl 4OT* 
TOrft I TO TO, ♦ft^-ouv a?t=r 3'8'30* ( 3 + A + t£ fc=31416 ) I ®*R- 

TO IftTOtcwi ftww ®tcw* to *tft-ii* to 378 to fro 

faff* ®TO*1 

C* TOW ®*1 **lff, W WWHtCTO fc*t* *tTO®* *tC**«»1 

Wlfti|l C^ffotW, TO®&, anW, <St*F* «t^f« ®t*TO *re«t3|farCW 5ft*f 
TO faf®* CTO* CTO^C* fcstff*® TO11 TO ®l*t* TO 5*, TO®1* 
fro cro, jfl»r, TO®*tf* toj TOrfoftw «w?**i *t®t to® ^iftTOTO* 
•flfipf fc*fo®* *T**1 fi»l I C*fofflR *®TC*R, TO TV TO 

TO 31416 1 TO®5» 384TOf*Rfc Vffl f*C* TO *C®* TOtTO TOtl 
tori foft wft\ *Wfil cw ww i c»rfc TOt b*=2-(4—a*)*, 
cwt« a«w TO *5^*F* *¥*tW Wj, n=W^t«f* TOTOH, b=2n 
TOftf-ft ^ W Wf ctw 4* TO* br^j i TOj®& TO *ift**rt¥ *fc® 

TO'® C9TttfW *t*JC* nt^-iffl f*^® ®C*:s?s» I «lt*t* Alkarisbma *1* 

*ts» ^5W«I TOW^ I faft 

TO«ar mt*r ?m*f iU nt^* TO c** ®c*cf* i 

TOt* wrciR *=vl?) i f®R *ttM* n®f®c® 

CW ®CTOSf I ^t* TO, WC® *rtt-4I *t=» 

c*« ®*i CTO ntor I toi c?c»f* itfirom -A vTo, HIH wc® TO 
fafa ®c*si i ^ to* c* 3 , *rtt-«w * 1=1 Rfci* to 5 t*iw* ®wTO® TO*r® i 

*r«W «r®t#C® Tsu. Chungh Chih «Wt* ®W* CT, nt^-W TO 31415926 
31415927-vfl* TOJ TOC* l TOTO fTO 'TO WC* W vtik* TO *rt« 
TO i fTO Hf*i«TO c*c*»lt^ifWft* TO TO 
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*1* cm swcs* i *&i t**fct *&t* stfastsn *« «w*r *fcfa 
** c*, *tto* *u s;$- Hf** t 4* ns arc*t*H ««(fH 
*St#CS *tA-ilI *ft CR* SffSt* sc* f^f%K *t*fa stfar*3? I fas n«m 
"fst^ti 4 $fa1 *tfiscw* ** st* h Hfas s[t=r *fa* sfrs *fa css s*e* 
*<TtW fa » *Wt* MfaKW fawfcl 1579 m *f*tfas *fa *fa* *tfat*S *t* 
«1 SOW I fafa 6 X 2‘« Rtsfafafa R*f* tfc* *ffa-4* Rfa CR* SOlto* I *<R* 
C^tCS *fa**l TO* Rfal Rf* *ltolR St*« CR% R»lfa* *fa* *fa CR* 
S*Rt**C*l Romanus ^ 2 ,# Rlafafafa R*^s *fcs *rc*rc*1 R«ffas 
*»** *tolR RtR CSR SCRR I 4S L. Van Ceulen CRS RHR $fa Hfas 
•fas i *rtoi* *fa cr* ^ssis ** fafa v«s> teafa* «*faTO cr, $$i* 
falffa stw fafa facws scfct* *t?facs *s <ifc* rtr fan 
CRCRtoW Rjfa R"ffa* *fa* I $tR S^w *W fafa* ^fascss *ffa-**l 
rtfalU SC* f*|W fac*fa* cHRtfl l L Van CeulentilS *1* Grci- 
nberger CRR SRCSR 39 ?*fas *fa* RtR I fafaft HR ’ffasfa^ fafa *ffa- 
«M RtR CRR SRRlR SC® STtfafa* *lsfa ^SS*IS=I SOrffW* I 

*^ifatC5|% CMS sis i 1656 atca* *f* c«rcs 9 \i$-'sn Rfa faftg* sc* 
faC"TO SRtSS ** Convergent Series I faesfafafap® Sfa«1 cwwfl, 

B = tan* - i£ji+.CWCR 0-s stR - JL uwt + ~. 4 S *WJ l 4$ 

Series Sfaim 4S1SS ?"ffa* *fa* *lfa-4S S«lt^ CRR SRI CRC* *ttC* I 
fa^fa^ CRCS *t CRCS^ Machin StRfR 4S Series-til^ ^tRtC^J •tfa-tflR 
4 CW I Machine* nw De Lagny C« *t?* 

127-^^ *fa* St=l I turn sifawn* awi fafa^ srs 127 -v£ 19« C4% ?Hfas 

^ **** ^ c,i[ WW i sH^r fsss, 527 w*ffts *t^* 1853-1& 
^ftst fafls fcm WST* to I stf Sts SR* sH'Sfet* stfa^s ?4TR *tR 
527 CS^f, Stli Wfas *1^5 •tfa-tflR Hfa C45 SRI WCS *ttCfl I 
aim fam C5fa, st#e •rRfatf fafa« csc-fs *Fncm *itMw sfa« 

*f^fas •fa* ^s CSS SRRtR *c* ^‘IC'S I <iTC*fR «IC5^1 *lt«f* 

W fafa* to^-fastcr CSf fa| ^fafl SCR RC* SHI SSI Rt* I 


tor* if* 




<an 'S 

M 1. c*t®w ^ TOtw: ft ft *twt< TOf r 

cf^ti ftttw 

TOtfoft 

a 5[TOl WW1T 

wf*IWt«1—57 

:—2. cwifew ttw ‘s^fa’ ^«n w c*r t 

c*wfliw*(tai 

*nm wwwtwtto 
ftTOI? 

$w:—1. c^^i? tof wtutw. vmfc c^fiw Wf 

5it^ i »$w* *iwr introtwtPw, wfafw* ^itwikw^tfe^ 

liitftrt «it«it^ i cth TO CT, ftf tfftft* *(?ttf tw <wwTO itw, TO1 
«W^tH C^ft TO TO I 

^18:—2. wwtTO ft$TO *ra CTO^ wift <n%W8 apTOw f?t$ 
$kw TO"® to i »*ft tirw ^stotw ftw c*ra *r?A ^nn 
i wfaiaro t£& ^v®$fa c®c® TO t*r?i wfawts wtif ^t'® 
*& i srtgrai mn m w to nc«w *w «wt A *<*t« *TO to 
TO TO CTO C>i«fa *tTO TO* TO I TO^t* TOt« 9m 
CTO fllTOWTO TO*I C 5 ^ I TOW «t*(W fttW* TOtft 58 TOl^ 

i«n to wi to TO* i 

TOTO*CT* 

* fcfrfefcfc W* «tM fafal ^it'Q Iwffiw. ftTO TOW. Wp|fTW1-9 





iM 19cn ^ »f*n ii <i!5ft* **ti 
f«fa *if«? sipii ‘fJiti *ti 

ftwfa nfaw *$'? ^tiitfsrs 
JR* ‘*t«rc-t«r* ^ ifV ^si 
VWWtlt «NlM* 

^Njpiti *c«rt*rt<JtTU ^?t8 finwfn 
I -> »r«tl ’PBttf61 
¥W fiwft *|«t*ff« 

wtn* ^wjar»t^r *3 i 

3^* 3E«C**ftf%»»f CTtoW* Sflpi *fs* 
*13 2*1 fc^Fufjj* 

fitfiwm «*fB c*iRs»tn 

«tw«i ®|* ticntfrr c«rtit*i 

( WC® *ttfV=l) ffaq 

fcntci far=r numcn *<ri c*tw *:«* i 
^<ic*f vfattft* W* c*i* <6tn 
«•*■ f»* ^ i fc*tfti *& 4* 

fa* *r* fat^* 

^rfasti $}* c«rtat*t* ift*** iw nwj 

^ft** «tt *tt»i 

s-«f* w\ *rc* j* i 
c* stifc fifrfjFnlto® *c*f ftrpr* W~ 
fafo, vt*R ftlfantfctl® 
ctufai« $t* w*tnfai tom w *cw i 
*faH fe*ttH w te* *Mtif*f n«fK 
c*cf ^ ftfcfantfrft® tou w iti i 
$t*i 4* 4*tftf wi 

qpf 


7716 *Tt< •« 

^Itt5* fa* TO*1 *«* 1 

fa* i« wwfai 3t*t* 

**? <*tfaMTi fan 8 ! 3 t* <rtc* i 



c«it«t=n 

*tc«rl »fsw fc*itc* '*& «w fa* tow 
ft*tt** cw 4*15 *wvi4 

i?wn i *$ *iwfi ^ins *rtfa ft*t*«. 

$13 W1I *t*l * 4t ( *& ^>C5 4*< cn 




448 


[ 23l ll, 74 HW1 




4<1 HX®1 f{3i4 $*ftXl f>4 4lh *14 

«M® fix® *rtxi i 

4C4l4tl iff 4"*fX* ill C4tlt4l 
4X4X14—414® « fXlfl 4t4f4f 4Jtf«l 

fsff^nti cidftFti ufoi lix® ititRi 
flR 414ltl ¥X1 ¥fft4 HX®1 >R 
47tft fflfal ¥11 414*11 IX® *1tXl I ¥¥^ 
I*itxi4jfvf4i«rx4i ntf foftfcre *tfi4f®® 
fVl C4X® *ftXl J fl ®f4!C® 4X441t44i 

«t4 *tf?¥*4i tofrfodi 4tw 

(CW C4X4tlt® 41 ) ftl *(X¥ 

4lfl¥ IX® *1tXl I 

wrwxi ifai fcntxi «i| 

f ®4 ft ®ttlt 4 lf 4 ® ijffl ¥ fjRftl 

tffaxitxn 4$4 *k fX4 fax® *itxi, 4t«Tfj 

¥44 flf®4 «ff tl iftlCftl ¥ ff- 
«T8T¥ 4$X41 419 l(ftfl® fir® *ftXl I 
f*X41 1X1 4VW® fcl¥4T 4<X4t44 ¥14 
f«Rlft® 4Ttf4 ftltlXll C¥t4 t*1tl 
4^41X4 ftffofMNtfCl ¥f4l C4^ i ¥* 4$4 
4X44 Tfl fill C-t4 *lfl 4X44*lWX4 |®1- 
IfHft f¥4 ft 414 IX® *1tXl I ffl 
4X411t4tXl fa 4 ft ¥4< dt4 

filtlXl ®t4 4T4lt4 ®ffl>Xl 414 4X4 41, 
45 ifiix® ®i 414 ix® *itX41 

®X4 ?f*4 fcftXf 1^44 ft 9 *fX4 ¥44® 


4f ¥4 ffa#4 ¥1X1 4X41 fiR 41X1 
4^4tX4 nil lt4l C4X1, ®tf cm ¥t44tl 
lift 1X4¥ CV?t I l|« dt4t4l 1 ttl 
41¥^11 77fc fftfaxUltt® fXl tfc-C¥tX41 
¥ffc Ut4t4t|4 S/faffl Itl. ¥4, ¥. fa® 
4<X*4l 4X1X141 ffl 4tfX41 «fl 4t4 
c¥tc4i filfaiR 4 iixii 6 1® citt 
f4l§FXltltt« «*Xf »ffc® HI ¥X4X¥* 
l*mf« in iti, nxiintntxi itixn fa® 
ftl ltd ¥® flltfc ill *14 if®¥4 fix® 

1X4 I 

ft4X41 «T44 414 14, 4l 4t*4 ft ¥«C® 
4tlX4, ®1 1X4 414®! «t*lt4l ffl 
4tfX41 it l| 4f4 ®tllt4 f4WX1 4*4t4 
C®41lf4 ftffl 1X4 f¥4l, C4 filXl 
4X1X11 4X4* 14f H itXl 4X4 f4«t4\l1 
4X4 ¥X14 I 

flW% 

4ftl ftwt4 4^4X11 ftfflf 4flf®l 
12-6-70 ®tfltX41 lf4X44X4 fit® «tlt4l- 
541X1 ‘«t4 ¥ f<P¥fX4’ 4*4f4 4t4 llx® 
4ft4l4<4Itl nfpRX^ fcxfft 4*4J1 414®® 
1^X41 C44f-C4f*Tft44Xf ^tltXfl ftfl® 
«t4Xl fcdlt 4MJ1 4J41tl ftiiti n 

nxiti f 11 itlx®xi i —n 


feraiH Ptf4 ¥f¥ l¥l ttffflfc, fPl¥t¥K6 ¥¥lft® -H ttWI 
37/7 C4f4lfe®4 l C44, fN 4fHf f^f 4^¥ 



sit*! 8 fierU 


'ami, 1970 rn 




wfwi ww fw c«c*$ wtA-wtwtf 
ff*«Nt¥ cwi ^ cwc-tfl "town 

70 Wf* C«lt¥ FtW ^t«f ¥CW «W CTCH 

fcvrtw orcf « wti w, wti wti tf** i 
70 wtnl stew wfirtt* wtwi «ift| 
w wtrr wifc, Ft. jpft « «it*i cit* i *> 

farm ^*t wtntwf«nft 

wtiti wm* w cn* <fFt*f wnnwl 
wtwi rowtv wtcw ntift n i c?m 
wtw stow Ft^s am FtCW—*tf. tfVf, 
finr. t* 88% fn fcfcf i «rtcsft¥ti nw 
¥1 cnw cn-f *f*¥ CFtn WHtl C¥fa &*tn$ 
wtwi <t* ntfa m i arc w* *i?fr r 
ftfflCTl <*| 8tl»nw OTC*! «tic«l 


art, ¥tii tfWfcw 4 »w*i tfi- 
if WtftI «ftH ¥CI«I «tt*W! fflft 
«Mt¥ WtH ’fftftl OttfWJI I 
1600 ^ttW *Mll CFtfr WWW flw 50 
cwtfe—^w^wtcw wtv 350 cftlScw ftfotici I 
W FtCF OtfWttJI WWW FtfCl, WtCWf 
WWt* ¥1 2000 ikrcw ftptl OltWtJI 
600 CWtfet* *t¥t« I 

OltWW ftf WWfW F*K« 

8t¥W WlWlHHfcw WtO. W1 fat fit* 
wit*«f Wffwfl Aw wntft, ci nfati 

*f<S <fcfWt*lfw witw 8tntC¥ft¥Jt¥ 

fat*r, wtw^r fafatu, fft* 

ftwi-32 
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TO'afTOlM [23«m, SliWI 


TO *n i*i *ci. cifr TOft* 

citiwrft *fftift® itit® ititi i ift 
itt®i fc«TOi itil *rt itc*. *ti citnwi 
sftft* ^1 f** C*ll *tl *1 

ifrl, TOtf Hi® *tft *11 Ht®1 H 
®i %i $fW, iTOtfl. fits* n nftTO 
iftwti ituci i 

toiwi TOto« ^ftaft fci* c*i- 
®ftt® itc«a fevrtw* icifc cic^c* i fa* 
TO® c?i*fai toTO fin* ifiitfi 
ft i in ®tft*ti or^rt *ft«* ci, fag 
toii TOtfng TO*fc<TOi gft citit*, 
fa* *ftltl *1*1 TOW TO¥tl c*fa ift- 
H$1 Itfc ft I 

in *tft*i c«rc* to® c?«n itc«* 
c*f, ^w c*l*fir® 1® *n* i*w citfc 
TO-&Mt«n sfa cnw mtfrg to- 

fc«TOcia c*ti «iiw *i ft i *tn 
cTOtoui gfai *t* ciitri to* ci 2 ! i 
^ *t«i it i*i c*i*Pnr to *tft*ti 

1<t*l ttCTU ifiltl* #ll! *ti to* I 
2*1 ®1ft*1 Cll* till TO*—fall 
fc*f**t$ cii*fa c*mta i**t*fa TO®a 
fcn *®5i ft^9 *c« TOc* i 

ifat* CltflWJl gf*l *ci *fft?lw 
WW« 3*29 cftfc l*l*faim*t *t* 
tot »itar i**n li *t*tTOii fciwtil 
19 *tn ^ft in 1«??1 70*ti ®ft 
TO« tootH'I in cit*iwi i® tow, 
llt*l TO ®*$ ®ftl TOtiR TO* I 
®t*t*i ftito m, vtvi. *i*tiTOi TOfa 
ftllV wft 111 *«*l 3n ®1ft*tt 
Wt* 1934 Itl-ClC* 1961 itl *rff 
ftftnr orw TOtftg itni wft fa®fti 
tow, ®ti fprti i 


®fl*ltf 1®*H 49 to *ftt TOll 
fcltlfo I fa* n$TOl lift* TOll felWt% 
¥t*« ift Itltl 1*1111 *1 I *im 
fclTOft* «r^f5 «fl^ft* *¥¥¥t«l 5t* 
¥11 ft*, w«l fa 

«T¥t»i« 5ttwi >iTO*i ortiarwi ftTO 
^f«r *?15 ^lf¥¥ "iftF ¥«r^ 
nln, nym wm *ft ¥« <nw ■nugr 
¥31 ¥tC¥« Wftfl 

•ifnft ifa ¥«1 ¥tt* i 

TO* artft—*i^car* tot ft%»i 
*ifa»it*i *1* ®ito i ’jft^a ft- 
^tc’tu 1**11 70 TO**!, *1* 20 TO 
*11 <4 ftlti *iTO *«4i *11 «rttw 
tow TOitu * tooe i cut c*t^ 

(Phytoplankton) *11 
<«$ ^ I *fti 11* ntlltll TOltW«11 
(Photosynthesis) <2f*ft^l itfttll 
TO 30 TO *14* ®tCTtlft* (CO g ) 
W *(1 TO:to (O s ) ^*fir *tll 
*tfl 70 TO *t4* <slntTO® dtn *c? 
^titwi *ftrcTO ftt* in fftAhrtf- 
i *t*1i^ft»rc* ii® ftitti arw *to 
TO 1 *t<^l Iftft* It* * TOtfTOl 
iftlll TO—'TOltfl ftft* itltftf 30 
-suft «rt^*r c*tfci TOtii, *ti iftar ci 
iftiti it* *tr*. *twi* *(WN i<$TO 
citfiwti *i«i ci^l citi*i c«rtfen 
Ftftii ofttwi 1*11 to* i^ro^ ^ftfli 
TOlWtl U fTtlltft <r:itTO, *ti it* 
1**11 i* TO TOl TO cir*l *5 
ftsitfl* ill TO—*ftfl itgcil TOllTO 
lltlttl TO ***tf ^ft*V4W TOCl I . 

ftM 1®t^tl* frwtft* *TO^5 ic*i 
*cit*i itiTOft* if*« TOcii *rtf* 
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1959-61 *ftw fttti ft fat am ▼rtwtfinr *rtt»itfl v® ftftn 

am ntw *to*—*ti fsprft* 
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mm* fwt®i 


f 23-r M. 8^ m«n 




nP« * HtfX *tf*¥1 2460 1*2 57 10*0 17*2 45 3 6 5 1*5 1*0 9*0 2D 

2390 2*3 8*4 34*1 21*8 12*4 6*5 4*3 0*8 3*4 3*6 

¥ftfcfti*ftt1 1790 12*2 44*3 — 18*1 111 59 1*2 17 31 2*3 

•(Economic Research Service, The World Food Budget 1970, U. S. Department of Agriculture, 

Washington, D. C., October 1964} 



** 6,19701 
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( 23t*4,8*TOJ1 


<CTOt bj-TOTO'b w fa* 

«**« *rft «nt ms frofe* to faf« *n 
*** fi ft i omre TO*1 TOtm TO 
fc«.*rfTO* «rcf Btwfl TO* fcn* 
fttf* *r* WtflE i 

TOtfrf TO *TO, ftftp BlWf 
wt*i fiTOtfa *** TO* «tc*t«r* 
TOr*i TO* w 8 !* TOtoj* fcv 
TO* to* *tftcro—hwrft* TO**rt* 
*t*t **r*i TO* TOt* i fa* *sftt* c*$ 
*?** TO*1 *tC*, 'St TO1 C*>! 4*t 

*ftc* 4*tfa* ***, TO, c*c&* **, c*rt*i- 
TO*TO*t* TO, frtfr* * BtC** TOt* 
nintfa* *j**tc* *®h *t*tc*i w I TO- 
*TO* TO *** ®fSrsfc **£* g-*t* w 
g*i TOtc* ts**i TO 60 TO TOre 


*-*t* *** *TOi gi i «t*n TO «t***t 
10 c15 to *ftt* **t* *-to m *i i 
'Sfa TOT® *t*t TO** *TO TO *t* tT*- 
fcvftf* TOtWl W I ltTOft*TO «T 5 - 
TO* *t*C«r* TO *HTO* C*C* c*rc* I 
*»H* *t*Cl I 

f**c**tc* *ft* fc*t* cTOTOTti TO 
*citf—c>Htc* ¥** *t*t*t* TO TOT BtW* 
<t*5« cto TO i TO, **, **ntfa l*jtft* 

TO?f!TO5 TOfaRI C*t CftTO 

nt*ii TO*—TO ft*t* fa** i fa* TO 

TO* CW*I *tc*5, fe^TOt** 4*B C*t* TOC* I 
to-sTO Bt«i fc^ntf* **i<5 *i m *rc*i 
TOtt* TO fa* *5 **5 TO t 4m 
'stftTO Of«ft *fc* 1959 TO* ftotfl fafaw 
TO2i* Bt*i« nc*t* font** ftTO i 


4sk *tft*1 

1959 TO* fan* fafa* *tc§ st** nc** fe«TO* * TOtfag etc** *ft* *ifaTO* 

facTOlt* $fa TO* \*i TOtfal stc** TO* TOTO 


wcjfain 

6 2 ^tC*lf*TO C*^ 


6 6 4 ** 

*jt*t®i 

54 

»i 


5-8 „ 

*fo* strict 

101 



0*4 „ 


9*0 

# 


09 ,, 

*t*it* 

10-2 

»f 


0-2 „ 

*ftfa*t* 

72 

il 


07 „ 

ft-i* 

• 

77 

H 


03 „ 


7*5 

II 


0*3 „ 

*ttt*ifi*i 

64 

•f 


2‘6 „. 


*TO* HflT 





4*5 

if 

t 

11 « 

TO **4 

5*2 

•1 


0*9 t. 

TOt* 

177 

n 


0*2 „ 

ft^»i 

12*1 

J) 


0*4 „ 

* (Brown, L, R. etc.) 
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n*& 1970 V KWft« fWtUHTt 


wtitri ititfii nfti Ktiti ** n 

d, f%wt«rf« ¥ii itftwi fti itnw 
mtKwi wi 14 * iici* i 

1964 mi futrii i«i ntciffiti 
itltlftf Idtl 1«tf «ri7t® n^fsfol 
Dr. Raymond Ewell mftcil—<jflftl 
*f«4td HIK1 l?ff*¥ 1970 1(4 C4l¥ 
1980 itw wr itii xfifti fcn ifatf 
Ifftf 1980 1(144 If n(f¥¥l ¥ 

iflM ntcifrfti <«* *¥* fan ow cm i 
fafa iiifttii— 1 Kim iftfirci itn « 
it* chi faff® nfati w fciti «*i 
ff« infii n ifafti ifiwti niitiiV 

i®i w cit¥ femfc fim ¥ ®ti i¥4 
Knii itci, ®®fai i*i utitwi *¥ 
1t<4 11 Iflf—ftltlfal KlH 1714(4 1ft 
¥41 I itflfd IfM 13 Kltlfaf 4J4- 
It! ¥41 4t«I, 3tf 41 ¥1 ltC44 «TClf«f=f 
4« 1980 ltd I 14 ¥14 141(4 C¥tl 
ifilltfl III 411 1964 ltd Itltfl# 13- 
fr<>1tll 11 iffRU, 1980 1(I4« 3t* III1 
3fl ftll, *folCfJ Clt¥l<47! 1W¥ Cltf 

imi 1980 irwi nnti iw 

3t431C< <2}f® 114 life ¥C4 fa&fa 1® 
Kill ¥(41141 £®fa ¥41 <Hlt 4 R I 

3ft4¥ ®f4C4 Cf Id Klttll 113113(4 
«ff¥ ¥1 K¥t1 ItCII Wft Cll¥ ¥1(1(114 
1(3 f-¥(ll ¥(ftl I <(4l®: t iftl® iftift 
11 <t3J¥«ttl H till 41} C114— 

ifatfal 13, ¥*,$1, 1t¥lft, toll'll 
*®7(ftl fttfhv, ifal ¥11 fKlftl 
fCI 1I4t¥3tCl ft| Kl3f fclltfl If I 

13 n n»ti ¥11 «ti%m it*n 

KW nd¥ lj*¥4 fltWft® 1t¥ It*} 
dll—ltd, fti ¥ fi I f¥! ltd, ftf 


¥ ¥i tkitm fii ^fin ltd i 
l3lt®Yf 1(3 fltlfw ¥14 ltd, ftl It 
¥1 frlKll ¥H1 3ff iftltl 1d¥ ¥11 
1(11 <1(4 800 ¥Jttltftl lltl I3¥t¥tl 
1(3 <U^C¥ 1t¥ltC1 1(1 100 ¥ltl4tf« 
lid id im, fti ii ¥i fiitw it¥H 
1(4 I It* ftl, ¥1 ¥ ltd 131t®t4 Itf 
new nci¥ C4^ wrtt I 

ntie¥4 lt4U 3(*3lrf Itl 13¥«1 *tt4 
®M f¥ 11 ¥tn 1tC34 1(|P« ntd 4H4 Cl{f 
5t«| « 11 &Mtl4 ¥4C® 1t4dl 1* C¥1 

ltd ¥t44lt 4C1 I *t 4(41(4 nt4¥ 
vnzi i ntiiitl ®tti4 nfi cit¥ ci 
1(3 Iftllf ^1* 41, ¥(C4C¥ itlUt^t 
Itltfll <((4 2500 ¥Jtdlfl C1C1 

Ktfii mi nttiffid stew nfii« 
<r^J¥¥(C1 Cl 413 fcdtfl ¥11 If, 
¥(C4C¥ 1¥34 ntw^lltl nftfll <Ttf 
10000 ¥Jtdtfl C1C3 Kill I W 1¥> 
If, 111, Iff C1tl¥4 ilfl¥ 1(1 2500 
cic¥ 3000 ¥Jtcitfi4 ncidru ntuflwi 
><* 4(¥.P® ¥ii iintici itftir ¥ici 1 
3t4 ¥14 I1(3f4« 113 fw, ¥4, Kd ill* 
K«1 lt« I cult! $M4 it! ¥ 111- 
Stlll <f(4 1¥¥41 80 «(l| 13, «J¥4 ¥ 
v%114 Klltdl 41 I nil iftltll wfll 
¥14 4(¥,ft 11 414 ff, f«1 11 1(^111 

^Itll ifa ¥41 W 111 43 iKici 

ittci cii¥ 1(313 ntiK^miffid mi 

*dl(9¥tt¥4 Cftl 13K1W4 ft! ¥plll 
fltlfll I ¥14 Cl lt?Jft ifll ¥14 K¥fl 
cm, 31 Cl* C¥1I¥ ltlfl¥ fl1t¥4 ft® 
C1C¥ 1¥1 ¥Ilfl4 I 3t*C¥U itCI—Kl 
^KW nttlff¥(4 !1¥¥ ft¥ fii 3(ifr 
i*i¥ Kin femtm f(Kc® ini 
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1C1C* **ltl ¥H it!—*t!*!tlf It*- 
n*i mt* w i 

it ftici id¥ cit ci, ifeitci *t!*irt 
iron cife ernt*!-*firs intitnw 
¥ii *i*itii, w fti«t feviti* itftiti 
few «ti ci«Hi fe* wfic* nvfnfw 
*n* wen feftn ■»ffc , srar fe«,ntn ¥*» cw 
—**, **|1, 1t¥lf*, *ri, £®i?l¥ 
t*Jtftl 11 1C17 C¥t^ It* fe<*lt!tll 
few cid wi arm fefs*, ci fame 
dll ¥11 !l¥t¥ I 

eriCl Clll lt¥—*tl¥lrt 111 f¥ fe«wr 

*11 lift! !*C1 «ttl 9 C¥tfe fel 1*J- 
*t*tl lt*,2Cftfe fcl fr*llt*. 2 C*tfe fcl 
1t¥*rf¥» Cl\d 1* C*tfe ^Wl8 C¥tfe tl 

*ti fe«,w in it¥if* 
kdlfcWl *wtl «fgl *1 ltd I cit 
f*ltH ** *l*tl it if*! ¥*! ¥11 *t! 
C¥tfel* ¥¥, *t! it flfl Cltfc 1*1 *C! 
it* *tt 1*¥t*tl ltd! $Wt! 

l^t ¥ ¥TW fedtll ICICI ¥C!¥ ¥1 I 

*15 till ¥1 11 if* St! ¥C!1, *tn 
*ttl! *fl¥M ¥1 11 if*! fllt«tf¥ 
¥W !**t¥tl ltd! HC11 CSC! Cltl I 
dll! ¥tft¥tl ¥C!*fe ltd! $l!t*l¥ fe*- 
ItTCll f*ltl Cl«111TK¥ l 

W, fit, del ¥ fife *t*f $!lt\l¥ 
fe^ltfl* 



i¥l erf* 

1 ¥! erf* feMtff* 


fe<itd 

¥Ttdtft! ifllh 

w 

0*34^1 

1,034,880 

*n 

10*00 „ 

15,052,8030 

c^fci 

48-00 „ 

18^23,520 

ftfe*m 

300 „ 

5,500,000 


* (J. Science Club, Dec.-Feb., 1966-67) 


lt¥lf*, ¥1*1 ¥ltl¥ lf«d 1*t *fl 
cit¥ *fi¥ it* nt*n nn i ifeitti 
itcidlf* ¥ ¥tl! fedtll *pt ¥11 
lltCl lt*lf*! !tl¥ lHt4|l IttW 
*Ht! *fi¥M WClt Clfe ltC¥ I it 
ft^l ltd! felltW ¥1 ¥lt¥ efifi 
¥f!l—1«fl *t*t¥fffe it ¥C1 It! 11 TO 
It!; 1*wt¥fa ltd! 1* itltflWftl 
1W *C1¥ ftl It* 1(1 ¥1 I 

It* 11C* etfitf*! dll it ci— 

!t¥CW Cit 111 *d It!, ¥11 ft* Jf* Itltl 
ItWtC* l*tl 1 till Cltt* ¥tfl C¥tl 5tf¥¥1 
¥C1 11 (Law of inflexible demand) I 
¥tt flCl! fid! *$C¥ !t*j¥ if* ¥ ¥1 
*^C1 it ¥! <®tt 11—if* ¥ fdl ¥11 
lt*tC¥ Itltll fellt* It! H I *1S it 
ltlfl¥ !t*/¥ ¥1 ¥ if* fttfl ¥d 
me* ntici IfCfll *»t* fit! *tl 1¥I1- 
¥t! ¥C¥ ntC! I if* ¥ ¥1 1WW! 1¥* 
felt! Ill** 1!C5 ¥111*1 ¥C1, *W it 
*t% ItC*! fe«.lt¥l ¥f* HI fl"5ltl¥* 
¥C! fekl I 

ft* 111C1« l!*t! ¥tf| lltltl ¥!C¥1 
¥C1 111 ¥t!l Clt¥l^U1 Cl ¥tCl lt*C¥, 
Cl ¥tCl It* feMtd ¥11 ¥^1 ¥t! 
1*C1I 1¥H It! 180 1*1 *td flflt 
utiiti itiftm i 

¥tt fiwt!>11 111 ltd! ¥11 ¥tlC¥l, 
11 *¥ flCl t5 *t*t*tffe fevtfd ¥111*11 

C¥tlC¥tl fy *\ltl * ***t^fl lt¥C¥ 

it* ftitci ui¥ti ¥in ntid cit ft* 

CH¥ ftf *!t¥t *C¥ ltd I *tl ¥td, HI 
Itlltltl *Ht! *tl¥ Jj*!lffec* *ft 
It! I 457 «jktl *tft¥tl ItintH ¥ *H**1 
*wt^¥ *f*l ¥tl ClltCll ¥Cld » 
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ftwft® ft® Cft^ 
■Fla wtrai a® aaa atw 

(Mass doubling 
time) 

wfatljBacteria) 20-120 ftfat 

l*ta ® Wf*atWt®'ll 

%fVT (Mold and Algae) 2-6 atl 

atW 1-2 *[«ta 

11* 4-6 >Wtl 

lai 1-2 am 

at?f 6 It® 

cut atc«a—a*ta * ?y wtat^atanmi 
® ?aati wwa ®m®tf? at?c® 
•ftll I WW Bacteria, Yeast, a<ita *1 
*t*»ltWt®h tfiica at® fatca ait® 
•ttiw at®-fc<.*rt?a t5 ®t?t®tf? an naa 
ata tka i 

atwatai an fswi aim ««t a* 

<ttw faatra atitn ai i fan®: *rs 
cetti&ta* nfaata wwa wtta i artcaa 
f?a cata® «at?a atiatatat* an cstn 
fit 5 ®! *rwa ata i ®t?t?i «at ia wfat9« 
aw ataterata fwfctfaa « afa«r 
•tafftwtwi 


•at n ^lattatai «fft« aw caca wtn- 
ori tncat* at®—'ttn, c*rif5w, ffcttfta 
t«Jtfa wwmi ait® ntcw i cnttrPnrtm 
wwtrtwata wvtta (awawft fan 

Hydrocarbons ) at® fatfta ajltfl atl 
cata cata w)ati*f® cnci atca i WTtcai- 
faata nrntafc, ttfin t®rtf? affW attcth 
cwaalS® itntifaa mt«f cata an c«ttfca 
£®f* aac® ntca I fta <aafa®tiat atl* 
wtatcaawr® at® fcafi ata caa—atwtw® 
alta stiatwtt®, wa ® at®twa attcttwra 
ft^il afia attctowaafe® ca\fta nattfca 
actinia acai ®ca ®Ttwli® cacw ?ftn 
•at ca, owl at?ata aa®i wcaa ca*i 
®t?t?i •acaa aika c«ttl8tai afaita* wwa 
catu ?faak® a^atca catfetaa ®r*fa 
a® caft, a^atwt^a attwa w®ta 
®® ai i 

®tt?an*i afatita at® fatta ajaiti 
aaata afta®ai a?a awtaai fan wfac® 
aticai ate® wtaca» *t faata aril nea- 
aai w® i aw ®i ®ta® a?a neli a®ta 
wtaat ata i 


*afa caatttw ^awtfa® wfac® aw, wta wtai ai wfaw® 
fawta ftwi «f®i®cn waa®\ atca ai, wtai atw atwtai wtati 
faata faftr® atwi ?t ®tfa«ra tswfwr® fawta ftftit 
1® aftwa r**®tftr® aatcwa at? ftfsia caa ? »ttatfwf 
‘wtaatwn’ caaa afaii aaattw ? faw caafetca ^wtfaa afflt® 
atw atatca wtatra caatw watw fa«trai ®ai watte® atea i 
caa twi afiai «ja wta att W, atata aftw *tat* 
wPrrst ateai atf*t afar® wfaewt ®rtf®a at? nftaf^w 
aa i at? nfaafa® atrat «rcatw^ti faata aji wpatn wtH® 
ai i ww atwtatra hwtfaa afire® atw atat^tea atatai 
®tata ftaita ftitte® atea r 

—aw fawta (awa^, atf®a, ) 


2 





to 


ci cvn w, ®<ii TOft® TOw? to 
?*®ft®1 4tC¥ f®4 4?W?; ¥41—C4tft® 
®ft®1, Ct® ®fl¥l 4 CSt$C4&4 I 4$ f®4 
ffrtl TO 41 fftft 1WT ®pfft TOjltl 
TOJ&nft® TOflwr TOft®®4 TO- 
TOTO 4ftt4T Wl fc^fo 44^ TOf® 
TOtft cl* ®fi¥ft¥ ®ft ®?i ®?«t?ft®: 
fiwr TO; ¥41—totTOfc, ¥C¥tTO 4 
TOTOftfr l TO # tol- 

4fttt 4 TOfttttl foTO W®I®J¥?¥ 
4ft®1 <*ft 41 Lymph node •, «T®ftt¥ 

TOwtnftfc &TO ?1 CTO ftf®? «lft-i 

«CtWlfH TO®!® OTW C4C¥ 

(ftl-l)l TOrtlTOtCT C4tft® ®ft®t? 
¥tf ®C41 C4t¥ TOfWR W¥C? 

CTO? ftftnr c®tw ft®?4 ®?1 44* c®tw? 

4?fj 4¥t4 TO stntift® 4?¥ ®w 
^4? TOw cto? 4tft? C4? ®r? c®4?ii 
4¥ ¥4t? WC®?' TO C¥t4®3TC¥ 4¥4 4 
»R?f ?144f* TO C4tft® ®ft®1 TOft®14 I 

«?? ftc® cl® TOt? TO ®tw toi, fTO? 

4ft:«ivi (®ft?t¥, 4it#??i *®itf4) 

TO?1 TO C¥®C¥ ?¥1 ¥?11 ®r«tt ¥tC4¥ 
W WWI 4¥ ¥11 44* srrti- 

*to to*, ®4i ^ ®c? ?t4t* ®cti 

«fcC4Cfr? ®t¥ ( fa-1) I 

TOtft* TOtl TOWC® N* *fl¥1- 
^ Rfw w-cTO 4®i&ftftfc ¥t*t? ft®tftr® 
®? 44* ?*-¥*4®¥®CJ 4¥f&ftft& 4*4Jt? 

Ton to ?• to—«®¥^ *t<4?* to®- 


C¥7¥ C4® ®ft®t? TO4tf®¥ 4*4J1 ¥t®lf?¥ 
TOtl 5000 C4C¥ 6000-4? ¥C4I I 4¥ ftl® 
ftlfcc®ft?tf TOt* TO? TO ¥Tt®tf?¥ 

44* ftTOFFfl fW Cl® *ft®t? 4*4Jl 
C4C$ frt? ^ TO 4 ¥ 4¥ W1 TO« C4^ I 

441 mi ¥w TOft* c4® 

fftfl *?, ¥f®¥t?¥4 4Cl? I 

4$ TO Cl® ®ft®1 ®t? ¥T®tft® ¥t* 
TO?t4¥t? TO 44* 4TC¥C¥1 ¥1® 4®1 ftfel 

wftfi c¥t?«to («¥- 

vm 4?^ 9\f®¥l 4ft ) ¥C? 4?^ 

C*!tft® ¥ff¥t®® TO ?«¥ft¥t? fc’ 

TO TO® ¥C? I 4? ¥4 ®1 

5®l*Prt#l J 41 ®?t? ¥14 

f«i-¥W®4®0l C*ltft® ¥ft¥t? TOT1 ¥?4S 
5t¥ C*fC® ¥t:¥4?^®t? ¥14 C?t*fa C?C® 
?TO®1 W¥1 W?; cafwd? 4^N®t? 
m* 4t^, 4t¥, 4^f® cat® K? ®? 

«lft?ft® 5W1 I ®t*l¥1 fe*lft® Cl® ¥ft¥l 
®tc®? ®t®tf?¥ ¥t1 TOt¥t=r 4¥? ®n *TO 
ww? c?tn-4f®c?t?¥ ¥4®t« 

®tw 5t4 cnc? ¥t? I 4¥l3 TOr®¥ 44Vftf 
CN1 CTO «, C4C¥ 4¥T^ TO 

ft^C¥ft?t? «f!^f¥ C?t^? ?®r? ftrft ¥141 
4 ft? ft® mu ® cTO TOitw to®i i 
C¥ft[ «rr? C¥t? ftw?®tw 4t¥tl 

TOC¥ C¥ft C¥t¥¥ft ?fti 4?^ 

ft®TO Tf®tft¥®t? Mm W1 ¥WC¥, 

*C¥t?-ft»ft TOItTO, «ftftft¥lft®tn, 
¥4Ttft ftlft®t4? I 
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«tt tn* fatf* fn m *fo. «rcwf*¥«i i citcnu fcn* fafe 

jrt<rrms <icn—fawwfcfe* « njtt- *« \% nwn ftSc^fatc* *rhti 

c»iWll5f (ffa-2,3) mi «nr* war Mfc *in ¥*1 ft «r«tf4«: ^ %tc»t; ¥*1— 

fwfatlfrf fafcc*faitt3 ft**? csft® >n *i**t*f* * i 

•iPrvi <*fir cm* fawWfciJ c *tv «*t*stf* f%anr. w ?fi 

^cfw **<, fa«tsR fawn k*i <wrt * 7 t*r?«i— 1 «t* wi 



i Mv c*c* ft* ^t«f« nfatpr* ¥t:n «iwt« i fai 

ftfcc^fatr® otwi cm* fc«.ns c*tv^ fa«tm A ^rsrnfai far** 

wi on 1b « twfto nt*fi¥ c¥t* <4i *t*i to* % 
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ftfas ** I «a tf* 9t*C9* mv, Ionising 
radiation*! *fcj**-*fa* ftfcr9f*fl 

iMfol <99^* 9tl11 ftu *OTT C*. 
C9t* *jI*p «a^ sftnr *t*i **rt 

new newt c* ^t#t* *w* 

91 *i, ifc„m-if*r« oil nftitq 

*C*W1 *1* *«* ft® *fttll 



2*< ffeai 

m fat® <a^ *t®* 

«t®t* f*i§C9f*ut* c9ft 

Sfotfl* ®t*T* **; 

f«itec®f*it* CSt% C**1 C*tf, $1*1 qtf 
ww i$„WMifti ffii *=r f* i 

*t fan vv *twt* «rwtrri *n, 

ftfecffin frvifol 99®* 

9tl*ll <4$ *®*t* *9t*9tftcV1 m®&1 

f**ji «t*tc*r* *t* 

Wti I *111 *W*, c* c®t* 

m*t *t»rfo* ft** wt*® i *«n 

*tro*t* «rft «*** c*t*f*iK* *rt'«*i 

*tl ft, *1 C*t® 9t*Jl1 ftfct®f*H *-n^r 
4®*J WKi *ltfll ®C* 49*1 

fc® c*,*t*cw c®c**ift*® nwrtntti 


«tfa*tft® «rc*® $t*i (c***—*iwi iffi 
*c*t* c*t* nf*t) ftfct* farti mw *®j®- 
®ft* ftfai wtft i 
fcfct9ftit* c*®tt*l c<t® *i c®*, 
^ f*4CI ®t® C®t* 9C®tf C** C*,f*!&t®f*- 
*ti ®t#t® c®ft** «rw*w. (Genetic 
machinery) <*** <4®&1 *f3*tf* ®tfT, *1 ^ 



3*<, fsaj 

CftWl *t®tfa® ®1®®tf| *Tt*t® *fctl— 
®i *i, *tftntft® wntita c^t***?*i ®<f- 
wt* $tmtw *jtf® ®w i c* c®t* 
<®tn« ft* fwr ®n c®twjft® 
D N A *i fa«ifi«tft*tftfef*® ®Jtfts i 

<*fc ft-eR-4-t 1OT1 C®t*ll® C®t®-<« 
** 9*11 *91 *t**IJ, ffr-4*-«a-W etflf*® 
’til* c* eft* *fi*6i| eifoftft® ft* 
C9tt*f *?*fa* ®ft nfi5t»RtI I $9 *9* 
9ttt1 ft&T9ftltl 9t#t* «lf«l8 C9tW* 
^®Tfl9 f®-aR-4-I e»tlfi9 *it**9t*tW- 
®* cwt’fhr *tv* «*r*cfi 

^9ftlt* ^<.*1% 9tl*f TC9 *t*l 
*®f*5lt* *191 mf«*99j8 fW* 9It9 


fiifcGffan p tel 

ffut^n <ff8 c3, c*tcni «r»f5w m *t$c3** *U 

cit^i 3it33 4ffci ftfH Mrtf i $$3 f*tac«3 3ds, 3t*rttf33 ¥Jt3tfa3h 
cw, fwrmlfcw ftfrcffintf «ti 33 ’it*® 333t3ft¥ *ft* <rfiwtf «rc*t*i 

33133 c3t¥ ¥t#ti wx 43 3»ftt*t3 w¥ ^ fan* ! «JlwiM*- 

¥ 39 i ^ C 33 i 3tif«3c3&¥ ’fts uni &¥ * f3C¥t3t$$¥ falcffaitt ¥twt¥ 
ftstfi Mm, *m> 4t cit*r wHjtft u cififti 3?$t3« ¥¥iti i ^ 

»ft«rti*r«s n*N <3t¥ 3*3 333 fiwmcwi C3f$¥jt3 V33 wntn* •utwrn' 

mm i m frc¥ dfflwPitttf ft$c ¥tou * $t* w^tsi niWwtw mt3 dr, 43- 
>!ffetn« ¥131 ¥* 31¥ J3¥C33 WJ ¥Jt3*fJt3t¥ftC3¥ 3tC3 3Tt#33l I* C¥t3t$- 
cm cnw« 43 f.^Ttfr ¥331 ^rtctfln^s: 4* c'r^f=u'?® 4*f5 mum in 3i 4H*i$3 
fofin C3t¥ 3¥t"f 3*3 31¥ «f3t , K33 3Clft f3$«f«tl ¥t»M 3t33-C¥fC33 ¥3T< flfa* 
i cn¥ i 3w, 3tfcfctf33 ¥itn- 

flV3 3*1^3 fiwtw «?|34nr¥3 *3- fiwt3t$» * 43-¥Jt33}tlf¥tfc3<¥3 vn 
fl3$3 C3l¥ *¥ ¥C3 3t33 C*K« w 3f*3*3 «** ^31 3C31, 431 ftftbtdl ft$- 

3*1 33 f¥|3 5tf3ftlfc$ 33 s ! c ^^ 1 t3 ¥t;*tl C¥t333£33 f3<Bt¥3$ 3Jt*¥ 

ftd83 3HJ, ¥334 faf ftfccffiltl * c *» ^Tftntf^f 1*3 C3tt33 $33 4C33 *Ht3 
$3** «rfW3¥ W<f V I ¥39 4$ * C ^« < 3^1 ¥34t¥t3 lt¥>3 ¥jt¥t3 

fan C5&tl V* 01$, fatffrnV «U331t34 *«* <*** S’** * Uf * " 

¥1 C3* I 4$ C**3 ¥3W ¥t¥ f«| ™ "> Wl ^ 

f*s «f«R3¥ ¥tfl*8 3C34 ^ 1 

ft$C¥f38l C3tn-^ ¥t¥4 4¥t«l M ^ ^^3-49 «f$l33¥ 3t¥1 

3$31 I «C3 ¥t^f3¥ ¥tC3t3T 43^ C3tC3« ^$54^31 Clt^ ¥t¥* 

3tff¥ W335 1^¥3C33 ¥tC¥ ¥tsjf3¥ ^ ^ ™ ? 4,,t1 ^ 

¥t3¥ ¥f¥C33¥ C33 ¥303 i C3 33 3l3t- ^ f^^C¥f¥ll ¥t¥tl C¥tWI *«!«* 

If3¥ 33t< <tf¥C33¥¥C3 «f Av, «t« «3T ^ ^ ^ ™llto} CltlWl ¥13 

C3C3tfe^C3$, f3$C¥33, 3t3¥Jt*f„C&tft$f3l V&* ntca 1 ^ ft$l¥ftl1 ¥t»t¥ C3t^C¥ 

f«^$3 $«jtfv3 3t3 tmmn i ^i- ^ ™ w* w w 

f3¥ 33>t3 C331 cKCf-mtl.fPlI «* f <^ ,,j ^ fl 

MI $nfi$» <rti w «f*t3<¥t ¥tart¥ to'* ™ '** « ^ 

C¥tCTl f¥-43-4 3^Wri 3¥ ¥C3 C¥t3- 3I«f»¥tl C¥t3^t$ 3^¥C3 fa$C¥fiH 
f3¥t¥3 3jt3¥ ¥13 I C¥t3-3f33t3C¥ ^3 ¥5C¥ 3¥3 311 ¥t3l 

¥ti tffff3 ¥tr3.1969 3fW3 3t3Tt3tftf 3t33CTl3 433 ¥¥¥«fa W ¥ttl, C3¥f»l 
ft$T¥t31t3 5$ «lf«W3¥ ftf¥««3l-dFR 3tlt3l¥tC3 ¥tl 33¥ <rf¥«3C¥3 ¥tC3$ 
¥tl¥t¥3 4C3W 4133 4¥$ 3W1 3t$J$tf33 ¥C«¥ *, $ft333¥¥n 331 3t3, 3f¥¥ ¥ *?3| 

3Pt3tf 3W t 3t^ » ¥ ’¥31$ 43*¥Jf33)tl1“ ¥tt¥3 ¥t33$, W ¥tf¥3 ¥¥T«33 ¥33 
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wfa'afrofa [23 h*,8itoji 

*ift< h i cm cici, cii f*i tot* n* nr** imtc* ci it*u <ifas too?* 
ftfct*fwt c*t* citf* *r< fi*t*n *tto <sttit* icwti* to, to- 

TOr* fir* »h< ft* cro **i if* TOtitft itro* it* 4 itnft *rro 
•it* i TOrtn itftitft* c*t*TO* frn* a ci$ «Rtt« first t* ?ri **, m 
to* *fa** TOtci* to to* cro* to*i ft%t*f*n citntTOi citto* *tm 
«iffew*r** nftitiilf**itTOf*i citiffw inc* fifa* <mtn fro 
TO* «T3f*it, to* *r«f*i *tt*m i 


toi nit* firo-tft—«**6di 

SlfafamR ft® 

*M1 cTO nfffi* faTO-i^T* Ifoftl TO* I TOt**$ <W TO*, Cl s£| *$*tc*l 
iffntwi **ti cm it* ci, toc* *tr«- to *c*fti n utTO f cn f* *t*ci ? 
*to TOfi* TO fit* TO WTOfc m it*, <«* mt* *t*11*c*% 

ir* itm TOt** f**t*-*£i i?* ii i itii i *f*« wtitnci m fi*f*n ci, 
toi inn mt* fiTO *TOn *m fi®ti nrsititc* f<c*«ft fin fro *ci f$- 
TOf*'® $ 1 * «f*tl %%-% IS* fC*ff* I <is c*tc*r*wtl-f*®tl lie* miff's *iif* to ; 
wet ftwiTOi ^MtCt frontn sti- <®*tf* hu$\ fin *t* **it* ut*rtr* 

Cltfl it* I fcft $t* ‘TOTO1 *fb*tl’ To TOfl TOflCltl CICI C*t*1 Iff Cl, •ttn 

itvn mt* f**«t* *TOt* inn iciffci i i "ttwtc* nt*n *itc«* to* t<c*«?t fan 
TOtn ‘iiti c*H*Vc<® **fa® *e**fB st^ *c*firii i n* *cc**'l' fin in 

fcwlfl* 4lf« 4*11 *Clfcll I «S^t* *t^ TO1. To Itlt* PlTO* Itll- 

ii, fiTOi* f*f *** toi *t*froi I ii **fci ciit^i stifi ^ ci* i fen 
iticitfi it?i TOni «titi frwtfi* «tfi*tM itwtit^ Btifi? TOti ^n«Tr 
fin ’•rtcit^n *ic<® cin it* $fcr*ti't* *h?c* toi i ^isi ^i*t«?fi iti*- 
Ptiitfici* i fe^fiit* ^c*K 1825 i^tc* rtlHf itm «titi «rf« fi^itai 
itMt «tit* ‘i*t<fin it*’ ii* 1830 n it*t* tot* ^c**t mti 

‘cntf^fin’ itci il <r*ti mu *i ituci to fin *n?c^ itu toi i mt*i 
|jt* 1834 tfctci? TfRitfwi it*’ itci TO*t* froi 1/t*itn Itml ^TO\?I 

itMn nit* «ti* utici* *1 toh icu f*i iwf ftn ^fi*t^ *nn 

TO! I 4«tCI cwll It*, It^ll CTO It^ll TOt* fiwt!-6«t* %VTtf fro* *C6^tl 
TOti TOji* fi«ti-^ ¥* inffi w c*fc* itw «tit* fiwti i*tc« ^ fi 
ft|fi<tTO fi*ti-rm TO fit* to* fi l TOrw fif*w w*ff«*f TOntTO 
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*9* *f4i*4 few <tftkt9 *7» 

<r*r¥*ft9 <*t4i 79499 *Jt4¥ l l¥i4 ¥ 74 - 
<*749, 4l<9i *t9t4 ft«l9 ^itntra 

74 * i¥9 fag *474 *1* I47*i9f9l7i4 
019 *Hl* 17*1 411 3*4^ *1l1l 

ft*l4-f9¥t 9j1l* nl4 fi^Sti ¥l4l fi4tc9 
*4i 9ft, <1 uini74 ft*l4-ft¥¥7i4 ifan 
(frill I 

*tvu *W4 ft»l4-f4*tit744 4ttf4¥ 
*744 frvrfita9 i7ir ^ciMi f*744 iffor- 

it* $1*4 i faft ftm 9*Uw4 4f*®*i 
7974 9l$*l4t4 ilwi ftwl4-ft*t4 §n- 

¥tft*i gjrc* c*iw »rhn *\44 *C4 4? *7* 

C6&1 ¥47* ¥*4 ¥741 ft I 0tlT, faft 
$1* <176^14 4t*4 *4 7H7* 4t4 ft I 
0|4tC4* 941 9l4, 44¥l4 9 ft®t4-f9¥¥ 
fc*71^ ftl\ I fag 4W¥ f*t¥7¥4 17*, 
*4«1ft¥ 4794 9ivn <if*49 « 4ft9li 
f4®l744 4*t9 on wr9 nil i 

*1*« 4t7* 1179 ¥41 C"ft=n 4141 

l$|«t* >44 $¥4 ft711*9 ‘ft*l4 9t*l’ 

ltl¥ «mil *74 ftfal *9ftl1 477« 
4^41 *1ll4 &Wlf4¥ <14* 4641 ¥4741 
49 *4 f4l 017*7* *4®tfl¥ 9 4tflf*J¥ 

fe^Wlfc lt4 tftfrftl I 

*1* *14* 91414 I 44¥l4* 9l**t4t4 
9t4771 ft®1l 9?l4l4 4JH174 ftC49 fc*- 
4lfl1 9749 4794 4fi*Ht« 1747* I ¥7* 
9t44l *Ht4 faf*4 frntfl* ftl744 4tH 4* 
9 ft*1l 4t4ftf1 <l¥lf4* *7U I fa* 4t44t 
4f«*t9tt If*ll4 9*l74t64l ¥74 7941 4t4, 
4¥fe frwfftf 9794 0»¥lft¥ <lf*49 9& 
*747*1 OW 4414 ¥t4l ftfa* C497¥4 
fl7*l ¥l7*4 4?f44l4 97* Ntglflt ^4«1- 
ftf 9794 <tf*49 9>4 4419 I of41 ¥47*1 


7*1* ¥74 71794 91 79, *tC4 7¥t4 99 *• 
1747* fall I ¥74 4t\4l *HH 497¥t791 
9t¥fl *f*174* 4ft*1l1 *74 fecfc* *W- 
¥l*l *ft <4 447* ¥71*18 <1*14 ¥lft I 
<t*t4 **4lft 441 9f4, <19741 94¥tl 
44¥tft 411191^ *¥& f64*t4l ‘ift*! 

*t4tl 14*14-6^1 4ftf*’41 7*1 4ftf** 

l*t*4l?1 6474 4t44l *1ltl f4®ft-5§|— 
¥141 C¥t4 7444¥t4l <ir«it47¥ 9¥74 
4l« 9t47'5 4t744 I ^ fl4Plf4'«9l74 

¥19 ¥474 C4t4 14 974¥ «t4 179 1 

(1) 4¥^ 9794 794 9¥tfiPf 9f?l¥t4l 
4114, 4Sf4 919*1 ¥41 14lf4 I flf®! f4Wf^ 
4fl 4¥|B 9794 4174 9¥tfl¥ ^f^99 9J9- 
It9 ¥744, «C4 f4Wt4l9174| fill!* C4t94t4 
4H9174 74147919 7191 7174—^Wl4l7¥ 
<594 474441 C*T¥ f4«l794 997¥t9 f471 
47? 9f¥7^ 174 1 9¥f5 9799 wl 

«rf^549 46ft* 4l¥74 f¥ *f441 179, *1 *tf 
¥1^C¥ *f¥7f 444t4 14¥l4 9t7* 474 474 
14 41 I *1 ¥t794 979 nflfel tfl* 4ftl8 
^4Wtfl¥ 9794 4* 4¥9 9ft*1l1 91*41 9l4, 
*tl *1ftfl <1*3 ¥41 94^ *1714 974J 4ft 
ClllfS <11979141 *4 *17¥ <914 ¥41, 44 7*1 
4*4 9794 *1 ¥41 I <94 *7¥ ftftl <Wf*- 
^9 7179 f¥*l74 9fil»l4l ¥41 14, *1 Cl44l4 
«T7lt94ll*1 *1t* | **^ ¥474^ 6474 

41, *f497* 9t7* C¥l4 4¥9 74147414 41 719J 
714, *14 97f ft799 9t|4 <1944 <W 
ft4ft**l79 ftfl^ 49744 9T44t74 4*4 
9794 9fi*t4l 9fl * <f¥l794 9J4*| ¥14t9 
<174194 1 9®ft4 4fl*Ml 9# « *1 

<T¥tf9* 41 14, **fl4 94* * 9f^*t*¥ 
46ft*l41 1*4 ^Wlf4¥ 9794 ff 4¥4 9ft- 
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»tn firm nfif®** *ttw *t3* ftflfn 
nt*i itt i 

(2) ifcm cncni fW* c*nti cntefi 
UFn nm fostirf **f«. c?fi ft? i 
▼w n ncm fifat ftitn« w *?i fti i 
ffei *fw fjfai *tc* Rr-t 7 ! ftfl nt 
H Wl« Cf fgf ftwti fife* itlf 
▼3tf, *t3 nr* ^?t *?R«n nr? i s*3t*. 
nf«*tft3 *ttci3 nr* ftntci3 *ttci3« 
?**ti *ttg i 

(3) ntvrt *tftf ftwtrni *f*fti «r¥tPi* 
gricg, f*i nfeft hwtfa* nr*3 

fjtfjtnfft* *f«ftrn3 «fr3t*i *tni 

*t3i nwi 3itfit3 ntftrfr cn c*ti nti* 

fasten cn c*tn ntffs it *nn «ri* 
nevgire* ntim i sratnii* towtft* 

1* IJlgtl H *T3« C¥tf fag 3SH ¥31 

ftr? I f e* gir*i isiti *t¥t3 f*g n* 
gen, ffi ntft3«i ntgie* fiwfn Pw fwr* 
Ren? *R«ri gri i *en f * nmi * *tR* 
ftfamr ft* cm c¥tn **R»ii gei h i 


(4) c*tn *M? RFcntf-RritfV 

ntftii ntgew wrw Rwfni ft cnfi 

W *1 Rtffl ¥11 ff¥t3l *ffH ¥f1 
ffn sfn* *titi, fnfn nt* « sfn* gt 
*titr*t r f¥cnt3-f¥rnti> * nttfaf ftgen 
¥fcg rfn* «tfi n* *tnn, nt* »ffi 

**&1 13 I 3*¥3n *tftl in gl 5pJT 
*tit3 nt«nn ntftn«tei toRri ifRw 
fi cifc* nt«3i iff, *trnrf tortgii 
ftc? ft fi «ffi fnfen Rwtm *« cf 
cfti ijRp *f* ngr* ffwfm eg c*fi 
Rii g*r* ntirf «rt*jfg¥ *Rrn 
frwtRg R*t3 *f*w«i «fntn ¥ir« 

nt3tf i 

nf cnci fgfe *f tt im fn-ni f*gt 
nr?n<*i nt* ¥irf cnftf, efftn ftftnt 
ffwti-fn*t¥3i nf*ci itvn *tfti ffwti 
n^tr* ntarrg * fan *tncfi i n * ftn 'Stu 
*jtn tot? n¥3rfi, ** fri it^m wiiti 
ffwtn ntff3*\r*t ftf* ftfn, to fn*ti 
33*1 ftti g*r* nt3m m 


“fg n*Ht *t3c*3 wtn nt^c*Vff¥'¥tn nitfi* gtitfgn i 
it c?cn itnm **fnntr cfn-cmtu gtc* *tn* 
ntfT3 gtitfini ffit *tntor3 ftiti nfv wRtftcw, 
*fit *tfii fg^rn ftn ffntfg i ¥fit *tftm 'ffn 
itti ntf fflfmi irt ntitmi wtm «rtfni i ntgl n*r. 
ntgi **3, *tgtt *tntm *t3tv r 


—*t*tf nffVtwr 



i&tCTi *rrf^t* 


*rjt*r—*t<*it* vn ®* to* ’tit’T i 

®t®¥*i MeMe®t¥i ®ti c9,**t*i *t®t*f®¥ 
ftfsiti w toi i tost®, to, 
tofc®, (W asjts®—M ®sft 
®jtol f*fei mtn *®i v i 
»Il¥®—®9t#C® He, Ne, A, Kr, Xe a 
Rn I 4¥?t<* ITt®9 %\<§\ «Tt* ®t¥\ 99 9Jt®- 

afM ?ti?at® •ftaints, *itHtw 

nfwtrf i 9fTpa« *9tc«r* ^f*®® tote® 

«fttnfa¥ to 8 

He -0-00052, Ne-0*0015, A- 
0*9323, Kr-00001 a Xe-0'000009. 

^Rf^trs to «tf9®ttl ftito* 
tot®to ftci ht*i 9*fa® armhi f*«i i 
arrsnw 1785 9tr® hvm tor®t ¥ite®- 
fan to* TOitento 4®ft 9*to®t9je® 
ftfaw waft *rftoc** T*9t® ®frt®i 
w ntc®* ^tvacav fenton^ to* 
f¥®i c?f®9t* ¥®fto<ffft to? wt* 
*t?lai-¥t^ stto i 4*ft to® 4Mton 
®t<rj ®t? KOHar*C9* fen*tofwto- 
cw® to® *f*. Mu ®t9t* ?cnj f®f® 

fc*9fo¥ *£9l 9&t® i ¥t® ®tfctot®* to® 
ifwcwe®* toil* c® ®¥® ®tecto® 
$99* V . ®t9t*1 KOH-ar*t9 cntfa® 
Mil ®tl 4?*' toto 9ffWlf f®f® 
nfctRnrt® toito® (K,S) ar®ei citft® 
¥*t®, ffi to w to® c®, f#Mi 9Jt® 
totf®® «Pnt! 9f?11 9tT¥ I 9t9t* to®® 
¥JtttoK9* tot*, "......not more than 

3 


jjfl-th part of the whole.” f^sf% M 
totf®® «rm®* TO9 a **** 

9J«f®®l ¥W ^t?T9 9*\¥tft« to C9*?t 
?* to*T® v ®ft I 

¥ffi®foc®* 9ft to «¥ 9®ttoa 9t* 
1892 ®tt® Lord Rayleigh c®f®C® *119 
c®» ?t^a»i Me® TOt* ®jt® 

®f*n «rta <4* ftfet* ®t*ci?tc«r? nrn®* 
a*® a®tft&re®9 c®W Me® to ®¥ 
fMt* ®tfc&fc*® 9m®* a*® *®t#e® 
1'2576 gm«. a 12506 gras, *t99«9 
Me® to ®ttafrfc*® njtn, *t®tto¥ 
$9tt* «tta 9t^c5f®9 ifitn Me® 0-5^ 
®t«11 f®f? n^Wt-firfl^n aRw w 

C¥t9« 9$®* to *ftto9 9t, ®99 <M 

M£9¥rt9 ¥91 f*f9 Sir Willium 

Ramsay-C¥ ^P^\^ J M 9Jt£*H *l9w?FC9l 
fe*t9 9lt?C¥ f9¥t¥ ¥C99 C9, 9t«tCT f¥| 
9m»l9 ¥Wt 

9t^5tC¥e99 99¥ M «¥? 9t«I1 9^C®t¥ I 
9Tto « 9Jt£9 99® 4 toft* *91 
91^® %*R, 9^9 ®99 4¥ 
9at^t*a *iit >T9tf^® ¥Jtrsfar®* 

*r?l¥tft 9 ftn* *t®to 9 ft itM 9*1 

e?r®¥ *¥9 ftwf® 9t*9 ¥f**1 ?9¥ 9fto 
^t9t*1 9*^¥tft ¥t9t« ¥f«9l C9U9® I 

*jte® ^tia® ftnte® 9 vtn ?t®t® 
a 11 at9 ^fweic®* ft«T9 ®ht 50 
ftfett** 4¥ft ¥tc** CJffe®* *C97 C9tf®lt® 
9 ttC5tRt^® (NaOH) ar?rt* nfftw 
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*Jtl?4tl ®ff«.-ltCII ifftCIT tonf®1 T*1 
ifrt® I NO, citfaifi fttcstlrtt® 
aritf® H ® ifefi® 5 ®f*c®iti f»f*r 
utiftirti irtcitirttife anti wtfi® 
virtu irififc «rrr»frtt:^ ivst* itw i 
UtltW &®« Cu-tfl fcis fan ffs 

ifiiti it®ti it? its «ntff® iirtsi 
fefts nfwtiici H^ftl citfi® 
isti* irtrtttwi nti nmtsi iftsti 
®» fcftti frw Mg-n fcis fill ifbtft® 
itsi i *1 ®tti nfirtii * irtrttun 
uti iifotn mitsi ifiits «nr cii n*® 
fort ci «nfik «trti nti, ®tfti w arn 
Its 19*94 (H-T0008) * ®tl ®1 niHti 
ini® it®tcis ®ti®tis bV ®tn i f®fa 
mti * utt®f*tis niWi ®sntft 4t« 

ntci* iftft fttui ifsn Mill ci, feitn 

^f»« *ci cft=r ®tn cito si cifali ilffi 
ftc® fall 1894 ltd IJtd * Sltlt® 

ntififci ciifti sfiti «riti itn i util? 

it?, •rttftiti itiiitittil? 
(KMn0 4 ), Cltfastl Itllirrt® (Na,0,) 
«isf®i iff® c®i Jirt—’*f%c«Fi, srttst- 

MR, QFtftl—HI f®, OPtfltH 1tT« 

tofjf®¥ ^fltis itfttn fift® v il i 
fctitu fifrs®ti ®® irtii?* its mi ®ttfi 
(fifos) i 

1868 ltd ifafl sftlts IIS 
Janseen ci\«<tfi fltKltll HI Cltf®- 
ittll D-»irti ftt® f«I stilts 4fi? 
^si wy *irti nti i Hmh stt® 
Frankland * Lockyer (Hit* itll Cl, 

®t4 «®l? «VPd hK i*iti i 
fctitn «faiiwfl?i its f?w fsftiti 
( «\f Helios—if ) I 1889 ltd Hille- 


brand tfctlflltl ifaw C3F*rt? (Cleveite) 

H itirtfcft® ®rtfir®i iff® fr®« iftn 
iitn inti it®, f®i fen ci f® irti, 
®tn fort ^fit® nttii irt i 1894 itd 
ajtitw irtifet® irtrtftH idfi ®ftn 
Ft*itii f®rt mtifts iff® 

®f®C®1 rtlttll *11111 ItftCV 

fefts irt® fife® irtrttt«nt* ^fts 
®wt^c® nfsi® ffim it? koh anti 
citrt® ®*tii <rtfti ®®t® utii^ 
isrtsi ®iPik mtite* i<tit iln cifitii 
Cl, *f1 itifiws ®tt® f^t® ®f«t I 

<«^ci «rii itfii n?t«f f^t® fffi 
sti irti IWTf *tsii 1895 itti 

Kayser it^tl UtllBs fill 

«nti ®tsi i 

SJtit® 1896 ltd lltflf® utn ffflltl 
« l^ts lts%c® 1«1 <*ftl 

^ti c«ri i f®fi ®tfts its cn f«rtsi «,n 
(Group O) I <rt nts f®fl ftlt® *W1 Cl, 
•sr^nfiJc® ®f«t® ?fssi «rts« 4ift 
®itfi?® rtfsps uti ®ttft i 

®fi«® ®w ®rt^Tti ®t^Pw *ft®i 
iftll STtlW Travers 1898 ItCT 

vrtre fcifiJ ci^fii ftfspi irttns ifti 

iti i $tft*l ®ftt®i ® itrtttn v iftsi 
it®ti f^t® «r in «rcfifc umUti *®I5 itti 
®t:n stfm ®si stii listen—185° 
ci-® 3|®»! itsi i <rt m ci%i ®tl util 
®i*i flu iti i itilti ®w iti fit® 
iit^ii ®n wfof v® iHlf® ifim 
ifTtl^I ® ®ii iti? ®iti ®ti 1CH i 
4iti nrtiti ivrtti ®w srt- 
CSttWtll ItfttV—240‘ rtjft C1-4 

^®i ifsti tfti fnfci w ffti rtn 
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¥*fti, 1970 ] *t«rtonr ¥*4*1 


Tti* 4t¥) wurtfhrwrcO ¥*tf44ft* 
*rtc¥i *rjt^hi ¥4»t& fffarn *ifa w{S 
4¥fc f^tspi C4)f*t¥ *nK—4t4 fw 
(^f-^M)i Ifrt m wt¥ 

(attfi C4%a ®tO ¥t*fa) ¥t4fn¥ 
•ft¥4 ¥T14 1 ¥t4pl¥ nt¥t44 (Fractional 
distillation) ¥t*1 «T4C4 ¥t*fa « *»C4 
44t#w 1wn>=i (¥Wt®) * 
(«rt*fi¥) Ht4¥ ^'e 0& «!f*i¥ *!Jt»r 

ntn i 4$ nitn Ofe* ftfln i 120 fa *w 

<1^ Otoe* ¥ta C¥t4* fifspi *IJft»i4 *i¥t4 
*tt*4i 4tt i 


naatff ¥tw txt®4 4t4¥ frfspi *nt»rl5 
CBWlJFf fwf¥41 (Radioactive decay) 
faitw nt«n ¥tw i 4* f^tswr 
njfafea 0& ¥tlHtcfctn—Actinon * 
Thoton I 

1907 ntc*| Cady ¥ Me Farland-44 
vnpiitwi ¥t»t *tai c*t*i a fitsprfwr 
ftci? ff| ¥4cn «m «rtff¥¥ *fjtcn iitiwr 
fcftW 184% ftftit* 4^ 4t¥ I 4* 

0*1 m* *um 

iUitn i 


5^< 44¥l 


*lt«lt9l«: Sffoc® ¥t49l *!4tC<4 f%=9 
«f¥ti ¥1 C44C® «lft--¥$4, ¥1*| 444 
*01^9 I ¥C*14 fS4 4¥9 fafo* ¥4¥t4 4t4 
44¥, ¥*l 444 ¥«?|l 4f*ll ¥$4 Wt4 
*l¥tl<4 f®<5£94 «ll<Bf*U ’19"nCS9 «lf« 
¥t¥*1 %1 C4 , fll fc¥tt*f4 ¥V*frf 4W 
¥$4 *PTt£<9 ¥l«f*1 fcc^fif® ¥W *ti 444 

fc¥t*r 4f®4 *iiw mw wfti *nnrai «rf« 
¥t¥ft ¥4t® «ttw i ¥ft¥ 'Btn^t^rt «ujsft 

*CfM spi *ff9¥4l ¥14 444 ¥^«f*19 

frtWCTI f«®4 4tf*1 t5 C¥l) ¥C4 4t*4t4 
¥c*i ®t9i mt^i ¥f4itrt wnttftw vi i 
*IftC¥ 1000* C4t¥ 5000* c*lftwt® 
•tfi fcw ¥4t*i *t94tic® nfm v\ 
«rti 10,000* c*iftcu® fc¥®t9 nwttsft 
fc*jf«¥ ¥Ww*w ^fanH 
c¥tf *tc? i O nm n«¥fi®f»w 


mV Q¥t^%9 ¥C*1 ®tcw* 4t$C44 ¥C¥« 
^*ij?4«f5i mien fk$cf c<if«tt ¥tw 
mtn v i ¥R¥ft¥ «twjRi 

W1 *JVftC<9 5%n *WV 9*11 ¥4 I 

»Tt4tmtt4 im cnc*i 4*ii 4Ti, 
^r*4i¥t4 ¥tlf*l¥ *TJt¥ W 44 
¥t45R4 fo<54 nW4T¥ 44t¥¥ ¥tl¥ 44^ 
n? l£*I¥54 4^4t4 ¥t?¥ I ¥C4T 

f44£*T¥ 444 n*4tl 4t¥C¥ *tt£4 

¥t4t4 4K« *tf¥r5 nt£4 I *t4tC<9 ’tJt^T 
44Tf4 mn 44 f¥^1 ’Tty* ¥ttll ®C4 
*titi*ni mn 44 wx$n ntOi A c4, 
at* s 4l X’ «t*l«t£4 f4¥I4> n^4¥4 444 
4t44 ¥4C® ntC4l ^*14¥ 4fe C6^4¥ 444 
^45jf®¥ C¥14 f¥11 ¥141 4t¥J«it9 sff®- 

*44ft44 f4¥tn, ¥¥4*14 *I4¥l?l ¥CTI¥. 

¥¥4*19, 44)411 
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faftl «VWlV 5fa®. *1 Wtfal iftlfafai 
ClCl T®4 I 

ftf* .ft* feHtfaWfa 

Htscs iwts ill it ci, famfras 

■NWm 999 <st*fa SCIC? SftW.il WHtll 
•jfa^i wwjws wt«f, wtscitfasti, fcis 

inwftf (tHfti fei»n wti 10 01 ' Ci*lfal ), 
llill'Stft, ititfSil, i'fatfs? ti !S7iif ?tl 
fe?7tfas HfaiH sttar^il wsiti sncii 

Htnftrfts fawi fatu *fifas ifaftit 
f®>t&fa-|&fecs atwjn feni m h i 

inw^ti ^f%i tw www 

sftw.n *r*tfaw n»t<fawi w® whites 
icwi »w 1929 ffctew i f<»t^ wtsfa^ 
*irt<ii in toffnsfa fefets wtift® wjfti? 
*iit»i? w lists mi c?m c*tfci wciifci 
sitw.ii cwifa vs i sttw.n cw^t cirit 
jfti.il it! win sww i fefefasts vpi« 
fawtrti f®*t5fa*fefecss fafai sfen cici 
ici sm, n?ft<i *%< win ns i srtw.ii 
Wilts W CHI fa*! Hi, Hi Sftw.il 
c®fc, Sftw.il W tlJtfas 45*11 1 W fC*l1 1 
*fti few ifad «?fc Btltits WCW, ilt^Cf 
Cilti-fafftH Ititcil Htitfet* wrw Hi 
few wtn w*ifi w ncssfts cwra iftw.il wnfa- 
ftf id fefc»!l 1 i^itci ’jfal’ti 1? Clrt 
fafe*H fsfaits w 19 sftw.iti fifi® *itcn 
wtfaiftsi c*ti m* iitiii i fen sttw.ii 
Citf faf 7 Vlfa fe«>ntH HI its fail, Cl 
fasci* fafai citm fswti’tsi fan new? i 

fttW.lt fei*tt?4 * HH 
itstm: fenfti sttw.n fevtw hi 

in iftl f ( 11 )—fat*p fait? litHT 


oik (ft Hfew ifaHts witfcfiiti (?tfe- 

CftCWl WtfetWftfefat, Itsitlfal wwi-2) 
W^S CWtWCl itfi Wtlfi ItftCiT Hltftlti 
•fiitlcw wfatw ics wife c^if new fas? 
if, feltl WH1 ffe*lftifei itH Itil SCI 

itsi sftw.iti fan faci few stem faftv 
W ntfaw Ht*lfa feWlfeiCl fen it? 
n fantfecufei cwt^ "tfacw ntifaw 

HI W ICICI I 

fasp fail—fafawttn fan fatten 
ititisj cm njtiriiffaw hi n.ftw 
Cliii^tC? piW-WIH cfalti ItitHT 
Magnetic compression) JftW.ll ^H* 
HI, H I fi "ifaltl’t 1W1 CltfS WJti- 

fafits witfa?^ fa?J <! > wife faifastwi 
fasten *!fastft ’TJtcis lit fan *rfatc*i 
1?{5 C5\ll CWCWS wH ?! I wt csfal CWCWi 
•si fai ifaci ii^wwfai itfaw faw 
Sftw.il %s W» HtCHl new Itci llv 
fafa-tstw? falCii facil *171111 wnfas 
.It? 1 it itltllt 1939 fttew 
fatJp fan !ft! wfafas 1W11 

fafcici? fail Iftlilti WC1 HWC1 if 
wi fcn—Hitfaiti whi Hctflitii 

fetewtw (itlcfftwi wfawtettn, ntiiti- 

fal WWi 3 ) faatcii WtlftiT 100 Cltfa 
fawt *tii ^lltfafalt wfa feww fall 
1ttw.11 fe^*ttH HI I it fen fftw.lft! 
faf^-ifaFtw intwfaw ici wfaicw if 

HTtlffH Itwiiiti 411 1WC1 fawti 1 )- 
Cfi iftwi 

Sftw.il-lftltwft few fewwftrtf fit! 
1C*! (1‘0 8 °K) w wfaitwtl feewfar® Wi- 
wt? ww t5 ifa*it4t (io* c. v) ici itci 
11^ *lftH *fftl 1W1 wtitw Hit! 
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juteei w i We W wtewn ifin* 
tftv itwe ¥w itceci nfae 

CH fft&l W 1C? Wl W* It* 
ei, few wtwjeti fra iwi$e * 
fefcfaFltnwfie etlNtfwe 1C*1 WC1 
41-ci nei srt«rj*t« fenfire 

lewlewfi ceci* ftewteStn eftr fitfe 
ne *e< ite icn <<iceci «tt$ nfipe figfci 
w f%=»i n*et« fifiw ee i etfetce fifene 

Rftltl 11W «W life *fW fiWe CS&1 

wcw, ete ecej v wwiji wtwjii-i fin 
ntcwe We nc«r etn cere w «w ceetce 
1CWH ete flfene-fifiFel BtWl w 
?Ce I tn 1CW life frtrftl gel W? 
fal? 5ttl„etCl Sit 6 !* ah nt«f *e< <ei 


w« erej etui srriji iftitwfte we 
W *e etit etete nwteei etiee 
el I effete C1C1 ttW CH ifr Ite W- 
Cefel feetei ntWT «tw^t« Ttfh etW 
n? i ttr^etci few etti <n\ wen icw 
itwto ffewfee *fifae «twr t5 
Wl . 

ife few sl'l^te felll «tf 10 6 * 
•rtw nri w w ett<tfifetcee 
ntntcu n Him ete i fiertelei *t*jii 
ejeWe fiflB fttie HI *11 fell new f 
ntin ent fecee lew itnn iecei, 
ce fie fwte *ti etci etwcee freefire 
itecee w itftei w e*e lejtcee 
net ? ece i 


ffie ItBlft f?f 

SfClJSFRtl 


<jfiete<tf O-^ateUCIBa C^ Cltl 
fen^F *tw nte ei i eea cnti nwte 
«tte irai 71 <stn enti m* n»« 
etn lew i ifei new fev*f* We itai 42 
iN ire w ite ice itei ie— 
eti 21 itn i atvwn wfiti etwri 
>ren fti We nfieti et?twi fi 
Wflf efr 1952-56weetetfni w 
fin tee te.«tMtvci 100 «iei ete, ^tecn ceei 
etre 1963 nten *h cecw irfieefin 109-ci 
m 1966 w lio-n i *fci eem nfe^e nw 
finte, fi« aren cicn ejfra ereci i if 
Hcitn * etftite cw cer? fnee 1966 
W W^nfw 141, cwfn ifene etw 


S^ntewtef ce-t«fne« (cw *\fon 
i^cetn i ^ie iftefeite) nt#ee 120 
« 100-cil ttfice ite^ i ceficil 1952 
ntene 90 ceci 1964 nten ^enew 127, 
itntn ^enei 99 c«rci 12C-ci I iteiee^ 
1960-51 w cer? free mfiw 108, fn 
1965 nten itete ice free ttfocefin 
97<% 1 

We fMtw itftr» fi fi fir^eei 
icitwe *n\ nfrrieln n^ei? item, 
etitn, **t nte it?t« eeite ^e« eecie 
eter, cetitffwe eieit wk ne^Hfi ne 
fefnn ii^i we iretn-ciVin i lecne 
lew ce ncie itenteieite ne.it? ^ne 
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mm * ftvr* [ 23 q qq, ft imoi 


qtf cqt; ftwt cqfctt c-m 

q^qii 

fftrqtW $fttf cqifctqjfatw «rfa qtf- 
cqftftfrrw 70cw2iofwr^itc«\tfiij[ q* 
*4ftqq *ti?i 4¥ ^ w to qqt< 
fe^ntqpr <Jt? 100 qjtcqtftq q« ^Iftqi 
qqqfq *4 1 ft ftntcq cqil cnrq, V *t*i- 
«ttq yqq fc^fticq qft 4*q «rfa 4 fcq 
f* to «fwK *rt«fl qrt. ftqcq* cq nfiqti 
V<i qftp ftqftf qi, cqti qfa <t qtcq 


qfaf 4ffiwq q*ftirtq qqfq 1 qfir« qq 
ftf fqqfq ftq cqqfwi qtt cq, qf«: qu- 
f4i 20 ftn qlftiicf qtqn ftct qtqtw 
•ttft, ft 1 qfcm $t* citf cqftn qtw-ff 
*rtqt» qftqtit qw ftqftf ftwfq qjqqfq 
fit* *fticq 1 cq qMtitffti qto cqqqi 
cnq, cqofa fc<s*!l fq*q ffV^S qlftql 
* cqt fftq nft^ qq«r ■qlftqtiq fqntre* 
qq qtftq th 1 


fM 

4tfl11 

t$. qq. 4. 

writ* 

t^. 4. 4t4, 

4t4f 

ntftfrq 

qqp 36 

23 

28 

34 

19 

8 

7 

stq 23 

10 

17 

16 

11 

3 

4 


ftiwt cqqi qti cq, «rgq nf«w qfo 
qtqtiqq qtf qtf 1 qti qteqi ft*tcq 4* 
qqjqqfq ¥41 qtt, m ft^q f*tq yqq 
fcvqtfiqq «rartt fiiqfftq &qi 1 
«tqtqt «rtcq toi f qi 1 Iqqjp nft- 
qti wqcw qjqqi qtftq cqqq ftftcqq 
fqcq ftftrc qffrs qi qi, roqft 4ft 
fftc® 4fIftfqtf fq«if frvrtfq f a sqrc 
ntni ’ftqtrqq cqn qqcqq cqq ft| 
qqi cqqq qfr qi qi, cfqft fciqq *fq, 
wtqtq f qtvncqq ityi wi fififM 
qttqt qfrrtcfi fcnq fqtfq fqi ®qtf ntcq 
qi 1 ftwt fftq qqcqcqq qjqqi %«t 
4f^i fftfqrft qtfqf ff qftq «rq- 
«rqiiqi fqqtiq qqqfaq qftqti 1,356 
ftfqwq w yet* qf 1 <m qw «rti 
450 ft; 4: y: fqtqtw ftn qtntpn cqtf 
ntci 1 «rqq qqqtfqVt qftqqqfq cttftcq 
4ti 76 fq: 4: q: (17%V« qf fqrqcw 
qjqqt ftq 1 qftqqqft cqw «tfi 45%- 
44 qf qqfaqtq flw qtftwi qtcq qcq q«i 


qoicq, q<f^ frcq'cw cqqt qqtfl qq 
ftc«f qtftt* ntn qfiq qi 20 qqcssf cq»?t 
csfct* 1 4 cal cqq qqtaqtcq* fqi, 4qtyt« 
qftftq qqjftf 4t* 300 ft; 4; x : 

4f fs 75 ft: 4; y: qq cqcqq ftcw qjqqf 
qtf qtrq 1 nf*fmti cqcq 44 qw 

qtf 42 ft; 4; y: fcqq qjqqi ▼«i cncq 1 
4qq qcqi cqs-qftqiRti wcqq qft- 
qti 1 44 qittt qfqftrf qjiqfq f4l 
qtc*q qii 1964-55 qtq qff fftcqtHJ 
fftq q«?4i qfai 19 «tn cqs-qftfiwtq 
4t«ft4 «rfqi cqtq, qffl qit 4wtq 4fft 4 
qqf4 fcqq 1 q^q qyq cqs-^f* 4H¥1 
q^qfq cqs-qjqqtq qqjqqtq f4tf 
qi qt4ttft 4qq qtaN* qwi qci cwqi 
ffCTtqi cqe-qrqqt4 4ftqtf4f cqq^ tqq 
f ftcf qfqjqqf14:1 cqcq 1 

qrcqqqwt wttq qt«4 qqii «ti«- 
q^4 qfw'tfqq cq*^ fftrst (157 ftftqq 
cq¥n, qq« cwci4 «rti 52%) qftftl qi. 
cqitcq ^twftqfq 20%, ftnftq 16%, 
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itftiti 10% frtftfti ft® ?i 4%, 
®ni fcvti ffCfl fftftl ¥® ff 1 ?tt:$l- 
c®?, iff ft?. fffitf ®ff®i ?t$r® 4? 
4®t «itf ftil i f??t? fn c?fi cici 
ftncftUfff ftf CfCf ffC? ®ti 25 
fifiii?tc?i ?® fttcfrtc®? 5 « cific? fti 
4ls 1966-67 ftcf ft® 9 *w to ?ttcfci- 
cfP« nffti fticf 4?? ififiiti 
cic? 2 ftftw fcc?? f ® ? ttctfc®? ft? tv* 
Itl? f??t? fflWl IHCf I 1970-71 ftCf 
«rt? 125 fifti? fcc?i f® ?t®i® t«.itii?? 
®r® 2*4 ft: fc? fttcttr®?, lft: tf ff- 
fitf «7fh ittf ?tci? u??t? w ® i- 
ft®i ftftr? itfi fCTCf i f ? ?ft tf?® 
«f. ®tfCf 41 c?i fff&tt f ?C® 

fd I fttdtfC®? f tCI? TOT *ft? tfltftf 

»N s fi fcvttfwi cftfcftfe ?mi ?:i® 
ffcffr ® c®t? c® t? cf® ittriff:®? ft:?? 

®Cf® «mtf^? ffCffc lft® « IWCfl 

fi® ciw ®tfii fifffctt iijftcifti 
iicfi ififitf ittittcfci ?j??t? ® ficffc 
fft:®® ?$? ft?? clt® w® i 
lf®fCfnt®itf « fc®i «fwr fff ff?® 

ffcfch c*t® nt®n cic® i ifcttfi ft? 
ffttt ®t??t?3 firs ? ? i 
®tlC®l ®ft? ft? ffat ?tc$fc®? 
ftlll flj? 4C?t®?, 1®fH ft? 85 ®tf 
®tl® fffltf ® ft? 63 ®tlW lift? 
4f®fl» fttf I ft Cffttf 4 : ?f 1. 

cffftf ftw? ?mt? t?t f>tft?jff i 
f? ftffCl ftffttf ft® 346 Cff®l If 

fti ®f® cittti, cun? cfftnrtrt ft? 
557 Cff® 41? «jftffl If 27*45 Cff® 
(1964-65) I B$< *lf??l?tl dCf® iff ffttt 
n?ftl ®Hftl, ®* cftfl ff® ftttftC®? 
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ftror fUftf ttvft? ft® 14 cff*n f®, 
cute? ®tt®itci 150 c?ff ® fintif 120 
Cfff? ff fjf*® fI I 4fftflt Cf tf Cftf 
®ftl® 1 fWl ▼ H CTO CfCf, Cf It! fff 
20 Cfff fttofeff inftff ft? 259 cfff 
c?ff ftf « 350 Cfff cfft ff ftf 11 ft? I 
ft? itw ttft? Rftw ft? 1 ttft? ftt- 
cttcf? ft? StCfl Cfftf 2 4 ttfl f ftfl 
c?fti 2 6 ttfi c?ft ft® Raroi i 

c?R ffcf? ft* ftti? for ??fti 
ti® ftcmflf i iiwtf?f fff®n fw® 
ff? ftcvi ^f fftc® Rfi fciffcirii 
4«ff? ft? fiifi®t® c??f c?^, c®iR 
f?M? Rm ftutfii ® nfiCTW? ^n- 
cfttr f:? f?tt f«? i ft? t?tf 

®^ft?i—®^t??tw ?tf £®f? f?c® 
?r?,f®j?f?i? ffftn ffwifftifw 
‘«**!f f?ftc? c?t? CW®11 Ifci ft i ^?® ?iti« 
?tf Rw fcwi « ^ftftf? fCf i960 
ft:f fti?tf ff i frttciipn ft icm i 
4?1 tffltf ffatftfitltf ftflt btttcti 
ftntRfti ® ftwfifti ftiftii ®r?f 
fff fftf? f???3f iiflr fci«f i ftt 
101, 2 f 3, iff®, csftf, Rftfl 123 
4<?f® ^|t? ?t® i ff. 41 4tf. 1 ® 2 
cftltl ; ft?, f?. 1 ff 11 ; Cf tf tn 64, ftlft 
CltCfl ® f ??®3 Cftf til ff, 4. f«. t. 27 . 
®ttg< Cftf 1, fttflf 3, ftt. fti 7® 
8 ? Tf; ftfffill fit:® ?tftf; 1*n ft®* 
Itft CFff 41? Cltlff®f dtfl tfltf? f? 
IfCf? ff? ft® ffd fClffl ffCf I 4- 
ftft® 4t flf'tCll? ffl fft cttimti. f?1l 
itfi cfff, n*n ®ttR *i®ff, ififfi 
«Tft® ff? Wtm *f? fWI ftfl ^f® 
i®f? forci i tRitf fttRif 4fit- 
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ftfsfttf fifft-re wjftitre fere wen 
w ft, ffi, <n\, wftft, reitu, w ftfif * 
ftcnrei fa fevrftrei ft«rs Bftfi 
refe w if?t« ffcf «rftf *1 ftnft* 
&h wre wfnft i ife,e*ft ifire «rretre 
wfVfre rert&rew fere fa bft f« 
rere cm crefi fftuifaf «ft« $retre« 
few f f ifa few «re <ft, «ft, itft, m- 
^t=T, fa i^irecre fa fevft?f 
fU re«f i few»w rre i fare w <ffto 
feitf n creffe reftri lire i fe*rj» fft wntre 
wtfep cifei l «rf=r effeft «rf* «rft 6,ooo 
efffe nreu enre, reirre «nPre wtre 
ntrei re* 700 reef 1000 c^f«f wtoi i 
wfti remi ww re nw irecf nftef 
faiti itwtw um i f retire entirety, 
retf feiftrfa wfreftf w 
ft* reef fif ret* we* fe*ft* urei 
rent refti i f f cf* w fretre 
ffftf reel ifificnfci refrecifre 
ire «rf«fte*i urei re**i rec 1 ® nteii 
<rw: fiere ftw *i itfre refae® wffe- 
ftre «w wnftn fa rei « ?ff 
ret«rcn feniv >ire ftfai 4U fffe 
w ftps *ftft#re ftffei wen f icfi 5ft i 
fwfa niffefwi itretffafitf wfretii 
re ire w free* w f if i fare un ft, 
fifa *t*p* «rtfei ft «n f freftf cntfi- 
ftf $ wf f tfl utfa ften * until re* 
ftftf $fa *w wtfft itftifre eft- 
itfeere until re ww refe i cstfrefj* 
fttatftffi ffe-fe-fc, fi-ito-ft, ^retire 
to Wire. itfftfi f, wftfretK fftt- 
ret twifre ref «m fewi item 
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ft *ft cntfft *k» retire, fare?* cite* 
rertufw^ w <ft recre wtnfti were 
w« csffntftcni uretei fft re nt«« 
fit i w«tt ffef^cre re *fe utnfcre wftil 
cut fnffci icifft 1963 ftere ffftw 
CfftCT WtltCT Cffett «tf« 10,790 dtrtf 
fat t-tf uni fcitt, ^ttitcre cww ft«f 
c«wtw ftf 149 anti i ^fttcre cfii 
fajftlf 1 sfre re u cife l 1965-66 
ftw ft^Hf ar^jtfti ^ft«fftfa« res 
fCUf «tft 2 eftfe 60 9|f fetfl i 

ci icn citfe-if «rft reftcfl ion 
unti cicvfe scfcf, c»ife re* iWwf 
fefti fftiwfe ffi reffr f?i?cfi- 
ffttrefes u fffft fffref cw 
^itfecre ref disre few u, crefi ifiiVI 
atftcfi ere fwjfej wreef ftor ctor wireti 
fe*ftw *tficre ft rew u ftiw ut*tf 
ciftirei wtffft * 1 * 1 % *t4 i^recre ffi 
ifttf w re i fre cftftdl icre, cw— 
ntPre refe, ntfiti fefn, nteiti c^stift 
ut*tf 4sff rei ntci i reww 
ref ft ffiw wft« mit fiftfttn, ftw 
ff«re re reretcfi uifi f ref^ff 
«tfe tow ff ft ^^*ttre i 

i960 ftf reef I7t itrtm drrfjffei 
<ifl8 fwcffti feifwfft.ftf taifre 
miten fiftf 5ti mfre «r&re re 11966- 
67 ftef ffren ^ffti «fft re fi 
cA fff ft«D C*Cf I <UR fftf cA Cffl 
(i30fe) fire *fi ffei m\n fu few i 

■fffre *rfffa freft rerei fre refti- 
$*tre wfttcre rewi tw fe^nftrei ret 
tjfft^if fffti re rei ref ( 1964 ftf) i 


urn ^freiftr 
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cfrti aitR *t«ttfti ¥4itftnT afft, ctft* wfa *rtc« «fct« «rf* «r«rt* 
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6 
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10*79 
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3,430 

¥¥• <4. 

96 
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¥tf*¥1 
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21*18 
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1,210 

Wt«¥ 

35 

4‘43 

0149 

820 


(1 10,000 qCq^tfl 

-2'47 «4¥4 ) 



wt*f*¥ s qw^to* ■wtw 
¥Ht* csii ¥W* i W wfa* «ti 

fa* Wftifl <¥ ** **W1 Wttl 

**l *t*¥tqi Clift wtw wtrq- 

fi¥t fVJtilfl f*«tn« i wtiwi 
•ifa* «tr’t« c**t fV*kt qsffq*^® i 
iRfan wiv wot »ft^tc¥7 *t*jtqi **- 
¥n»i ¥«iWi cskt wi i 4$ «r«n 
wfa* *ifir«f«i v*fftn ¥tai 

¥W1—4| WOT Wfo¥t5¥ wr«f«i *fto1 

qtiSi q^ qtftfiti ip ntc* ¥i, w *»fa 
oiw c*c* *rtn w qttotwfti wfi* 
wtuti wtsOT P *ii 

ntnn nr* *f*¥t«¥ cwtfwit* cjfwI® w 

4Jtnj*fo*t4 CJtflt*® WW* WOT »k? 

c*w wti, ff« wtnwt** ¥* ar*ft* f*« 
*1*1 qtftc* cic* f*mr to* f*| 


3fi*t¥ ¥CT C¥I I **! WtfWtft pTfCf« 
*w*ti *Tf«i¥itB wftw ♦twwfliw *jt* fi 
WClW cq%. ¥W ¥tl^ 5*lt5*¥ 11 I 

fc*M *tto*ltf fc*fCI* Wt*f ¥C* OT«I 
qfVrttftf *taw w* *Hlfw v* fc*rw 
^¥£$1 frni ¥ 1 * to irtOT new WWJW 
«rc¥l«f4*l¥ wt«i wot wrwtw criti i 
*«fc*OT «£n« qw^farw w* 

qrHfci fa* qtwqjqfw* wcioph wNi- 
cw« c?n wqqnr* wqfw* cwfc,tw »i* wjtw 
cqft* effort* fotf t*W5fc"rc w* tfan- 
cw« *b fto f¥t ¥tw w« i cwfte* 
Wt*W JftWtWOT WW ¥T¥¥t¥ ¥£* f*| 
fcOTlw **\ W ¥*t£*1 *£!£¥ 1 

W faf f»lf*l£I iflfcl OT1 qtC«¥—qt£WI 
wwi wt*twr wtcwsw ; w$ wnrtn- 
fof* vflcq fw£^e *ffp Wt*t£4I I 


4 



WR 

•nPItt-lfeS «fW5. 


•rfurftfti ?i ftfcfyit? cfrf- 

r7te*itift* c¥r®*t®27 7®t77 twj «r^® 
fcif® i b 77Ci niTtt fan 77 7¥wi 
Tr*™ ictt®, 7t7i cv&i •nwtt-iffc «rwtn 
¥« fatfTfal «f®J¥ Wf®»®1 W*7 ¥:7Cf7 1 
777t*-ifo7 7tftt7T 7tS|C77 *)**!¥ 

¥77tl ¥ ¥*111*1 *rf¥r=T¥ ®f7717 73t77l 
fiwtT’ICTl 7^7tC7 C¥t7 TOTffc C7* I 

1942 ntWf f®C777 7fC»T Pf¥tC«n 77C7 
«f77 C7 ff7 nSlf^Wtll f7 47<, *rwtv* 
ftff® "ff®«3 7¥f7 nf«tl 7t7—C»r 
ffafc *1 wflTJltft ¥71 iC7ff*t I Wfa 
■ffow TftftCi; 7t?C7ff C7 ¥® 7¥f77 ¥7Jt*l 
Ttfa® ftW, «7f* Wtt77 sfat7tC¥ C7 
¥®*7 4¥tf«¥ ¥7C®, ®1 ¥3tfc ¥^7 

¥17 ttfalC* I 

1951 *rtc*i ntwitar C7tc7«i %nti- 
«rttl fawt^ ¥77 7tf¥7 JV*fc|f *lt77t*lf7¥ 
-rf%» ¥f77C77 C57t77lt7 ®$J (Jt7 (5. 7\7< 
TSir® 7t*1t*7 C7i *t® 27 7¥C7 *r77tv 
f7®tR7 C¥*® WC7¥ felf® fnTCf ¥7* 
®tt® *17$ 7t377Ttf®7 *C¥, 7t«C77 ¥*1Jt*l 
*Tt7C73 TO ¥¥ 7tt7 «f7VCH sjfiltf if®* 

icrts i mt* iHkitw *c«i« *ti wt®tn 
*ft¥7l 7tr*f I 

*l77tl*n%C¥ Pm « fiffMt-fNtftTI 

cro* mf<¥®7 nf*7tw «rr?tn ¥7i few i 

Wftw CTO* ¥7 TOt 7 ¥ 7 l fCW I TO 

•vitro* to* ** nfro *itc5tc C7 J || 

*tW «iwtwi flWl nt77tlf7¥ ^ 71 


flUtfcffl TtfttlJ* *f77t^f7F C7T¥ f7U«r 
ifiF ^nt?7 ¥7i f71 

7tf*7 ?7F7ti C7 77C17 fS7jt$7 fr*fl 
¥ M«, C7* 77177 nt77t7f7¥ 7^7tt7 

Wtnt¥, 7$*t7¥jt«, wfaflt, ("77, l&tTt 

¥ S&CTO 717$® flW I ¥* 7¥*l flTjttl 
5f«* ¥77t7 TO C7 7t77t7f7¥ *¥C77 
«K7t«R fC7 «Ttt¥, ®1 iSf ¥¥*l 7tiC¥ Wtt7- 
fff¥t^ ^PfC7 7tr¥l 

4 5¥t*i ¥7*11, C®*( « 7Tt*ft¥ 
^7t7C7^¥7 ff*Ttt7 7T7ft7 ¥7t fCftl I 
4* 77 ^¥C77 ^C7 777t1:7%C¥ 1*7 
R7tC7 7J7ft7 ¥7C¥ 775 C7 %7 C7^ 7C¥. 
®1 77 I C771C7 «1J7 ¥771 ¥ W¥t* «ttff®¥ 
7"77 7C7C¥, <7 7¥*l W¥7 *T7C¥« ¥71 

7tt5l 

n77tl-7%7 7t7tC7r f%7Jt^C« 7t7fw 
P51^7fv §7,nt7C77 WC7¥«f»1 V7t7* 
^f77lWtC¥l 7¥*I ¥f77f71 ^7 *ffiWI 
7t71 7t7, C771T7 C¥t7 7¥7 Wt«ftW 

f7 71 I *ftS7t7f7¥ ItP Wt¥tf7 Cll^ 
•<77^¥t7 l 1 fC7 7tC¥ I ¥7 W*t57¥ Wf® 
¥t7t¥^ fC7 7tt¥ 77t¥tC7 ¥C77 *lf«CT 
f7C7 Wt7t¥ C®77 ¥^7 ¥t¥ 71 I ¥C*1 7t7- 
7tlp¥ ifiFStft® P^.-7fW7 ¥tI7t7tl 
nfiimr® ftuti itn iti i 

¥7*n, ^¥*1 4¥f® ¥tf¥I7 r71T^-7fw 

¥i7ti »Ri «rp nfintrt ci'titi 
wH 17, wneni nfflTti® «rpr m 7ti¥ i 
¥7*n W71 ItTTtl TRW *r$7 ¥t7 ¥77 
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nftndi ww mfft tti ltd i 
wtf cftv ¥tnt*itt¥ *i| ^itvii 
¥ii c^tw i *1 w *N 3 i nit^ifvi 
itftru ftiTvifi* frutwci cm «i n i 
ftftfc •wtt-fi«tifcn ¥fai¥—«fi¥c<i 
nin^cw fmi-if* feMticii inf 
¥ltW 1 itci i 

¥ftnr® inti citi fi*jvifo §<s- 
ntwwt cwitutoi cj In uiiti in «i, 
*i i^« id i^rcicf i fiuitoi *ti\ 
5tto»fc¥l Ulftl ¥tl ¥131 1¥E!1 IVtl 
flSTVlf* feint?! ¥11 f Cl I 

nciiiintri? niWi ¥?i ¥ff$¥ nlicii- 
siti «ntfi« nci—c? tnife mcf 
*cn, <si iriiti ¥» f¥fen ii 
ncitm «if*iti fi*tfi if» fem?? ¥11 
?ca i niit*i fincn ituc? ife 


feMtllt <41 ¥111 ffH-llfad 

nilt*C¥E¥ if* fellt?! ¥11111 

iXCltW! «flP?tt¥ flWI ¥11 llC# 
¥ll* 11 l¥dl ¥$1 ¥tfini^ !4*1 1C1C5 t 
ifeltd ^tdfl¥tl<4| *!¥¥ !?¥1 !?t~ 
ltd! C5&1 W <411 <i| flltl ftufttll 
¥Cl??lft W11« ITldll 

<41 UtllCl *(< ntfir ¥f*¥ ?C«1 
¥*1* fl*TVlf*l lit! «!t*!1 ltd I 1151 
¥1 ltd *ltflCI TOlffa ¥*1C¥ 

¥C1 (W fftftrt Ulftl ¥IC¥ UlCl, 

cwfe fisn-nfin ititcir !?ir»tfe cici* 
Itl! 1¥1 l**l? *lt ?11 ¥11 Ittcif W 

W ?C11 Cl ftl !t5C?t WOT* Wtl 

WltCll ¥d ¥fft « «tf¥ -Itril 

W« lfV'5 ?C11 


sfRpsi fa^VlPW spw fom 


fti^nti ¥5itci itimyi citi «rtfi 
Cltll IttJCll *Tfaljf¥< !C&C?l ¥C1 
¥11 ¥11 Cl flltfdl Id IVfUFfliCH 
Itltf lt 51 ¥Cn it1ir4f¥H ¥C1C1, ftwtl'tll 
lf¥t¥ Clt¥| ¥1 Wtlltl C5&1 ¥?«! I *l¥ 
m m •jcliif fit® *cw ¥¥fwi nntci 

f¥¥*fl*tl>H Cf-f-Cllt¥d faciOF, f¥¥ 

¥¥¥t* 1 ¥l con feiv c?m ft i 

inf* *-*! ¥*11*53 ¥¥- 

¥¥ti ifttit *fe cititcmntif* ii iftcni 
i¥ti cnrnu i citiii iH nt«n cid 

Ifl^Pnt* ¥«1¥, im ^31 flC¥ ¥¥ 
C¥t¥f¥^ I 1969 ntw ftltdl fil- 
fl¥l¥Cll «tl fn. »t# lt¥Clt¥l Cl^ltllw 


¥TtfiF¥tl *l 5 l¥C *1 ¥ljt 51 ¥tlt ¥¥ ¥f¥ltCll 
¥C*ll ¥| ftl<! nt «11 C 1 C 1 I 

¥tcifl¥tl lci«l rilfl« 1 * 1 Cll fl« 1?1 

®>1 ¥^|l <41. ntllift <411 ill c«f¥® 
¥tl. fllfll ¥l 5® ¥lni llftsijwn 

•fit'll ¥W ¥| film <4C1 C*ftddl Cl, ¥| 
celltl *15 <4¥ <1¥tl ¥¥ntl l 1 fill ¥tcil I 
¥11 ¥f?1 «1¥ C1C¥ Clf C¥l^ 151 ^ ¥Hl1 
¥ ¥tf3P¥tl fl6H ¥1C«11 fll^Cll flf«l 
nltcil 1C1J C¥t^¥ Cl ¥t 1¥1 ¥*\lC¥ 

cf*n fw, 4 rtti > «Pli <5 cue® 

115C11 1¥H itlCll 1¥ fll—4l lid 
*fl1 ¥11¥ C¥tl fll fUtd C’f^d 
ItCll ft I 
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®ti ©ll *tl*sft4ft *"*tf ^PlW Cl, 

*i!-*fntfti ft* c*t* *ft iftifcft «tt5ft®* 

Ifttli 4! lt!*H *11 *tlt* 

ititftt**t* i ®c$rftc**t**tSti *ti 
c*t*ft it*tn ®tft#ti itfcc® 4i< 4tn 
*t«rl ititi ifatii ft*ft®i *T"*t# i 
ititfacmt* 4t»r!l «^*t*i i 

®fti *lftvft4ft «r*t* ®ti« ww- 
ci ?f5 fuKi ®tin *itv *t!f®, ®ttn 
*tw ®t$tfnt**ti*t*ft ipttii i® ftrii- 
1*1* »lty» !tlt®. Itt® It! ®! !lltftt**t*- 
*titi *tt!* *c* itneiTiu ft*fe ***# 
il *t*iti *®tntft ciU i 

1920 *tt*l C"Ttl! fit* 4« 1930 
*tt*i «r*i ftt* «t!t*< cm* 
ctfitt*® itt®i ci *** ®tihf ft®t® *« 
®tift*, or *** «ftit* ftci ®ft« itlisft 
* *fti ft*fn *ti mi *tif®t*i i *ft *** 
ftw^ ifen ft&ftriti *f**t®ti 

ftfcftntti 4*®t*ft ®$it*ji ititn 
CltltOTl *tit* It*' sift* wen 
*1 C® 1 ! ft ill* *11 4t!l C*t* *S5t«ljS 
itltll Cbtlt* It* ®f®ft® *11 ft* 
®l ft it* fttil 1*17 *tll*i I *®^r- 
ftwtftil itftiw ntft*! c*t* ©ten 

CFtlt* CTt* C*ft wtljN Itcil ftlll 
ftc* item ®ttn ®*Jt*i*tti ft® 

tift **ti* ®ci itt* i 

In* ft®ft*t*tu ®-*i ftwti^ «ft 
*Vtc*f c»fitt*i ftt®! mtt*t5H * 
*$1*1 *ti it*t®i—*15 ci itn*t<fft 
c*ti *frn *i ®ti *11*1—41® *rvr®: 
*tr® c*t* Ml i*| 1 ft® Cl c*t* 
it**wt<fift ^Itn ntitt* *1 *t®ft ft® 
*t*t*fti *1 ft® 11 lt*ltl *c* 


ititfnc**t**ft^)» ©tern c*t* ftfti 
ci* ftftti c*t® ntit®i i ft® itrotito 
mc*i mw ®i ntti m ®t«i 
fcm ® flew ftt®* itu c*t* ftfti c*c* 

C5t* ftt! ftt* c*t*l ®tlt CFtlt* 
*tt*lftt* Cltltl® *ttl *1 I • 

®ft! *ttl^l4l **t* ll*C®*, *tCH 

4i< ftntn—ft*i wn C5t!ft*i *fa- 

«r*t*^ art* it* ®i, *1 ®ft itn*t®ti 

*\tlll C!T!t*l *tt*l *t®l® ftltntl 
lJt*tC14t!l *tf Ifttlll* 1*C11 *tf® 
CHI Itt 1 ® I 

fttn lt*t®l Cl, Itltn lift! ftt®! 
itir ft®\! * ^ itiis 4*1 *t* *ti i ft® 

!t®tll Cl*t! *** C*l* 1® 4*ftl *1 
4*{B flf®! *!t! *li I !t!tftt**tt*! 
Cbtltt*! *1® *fl*1 *tl C!*1 C*tl, ^ 

*** cm* it®i fnitu ftt* *! v 

*1 !C!C®—It^tll C!*t!® ®ft W 

*tt* I 

m 

4t® Wtl* Clt*1 Itt® Cl, !SWt®fl 
*n®t ®ttn i® ititf*c**t**t®ft ®\tn 
®fltll ci 3 ^ ®t* *1! Hm ® ^*t*ti 
®l®tl HIT *f®ltft® lt!C® I 

•fftftt® Ifttl! wtftfttl 41\ ®t! *ftl 
*tl! lltl ®t*« ?lf*ttl *t*H It! ft I 
®ti «rftitii \n i-*tf ci *w ft*, 
®1 4| ®lfl*tlft ®tl**tft ft!*! 

*!t* I 

f-ftwtt*! ft* Clt* *®tt®l ** ** 

!*tm «rtfti *ft *i|8 ft?4i *n*ll mefti 

4r<?t* it® i 4ft ftfti we® *tt* 
5t!-*’ C*lft 1®1 *ttf I ®tl Itftl® 4tlftl- 

®i ^*t*ti! *rtftsttii <rti 300 c*tfs 
m ®tc* iftieii *tft#ti itftt® i 
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¥t*C¥ ¥t*S* it* ¥¥-l’ 1*CM 
f?0i wren 1850 ¥ i860 itw nti- 
* t¥it fi «t* lie* ifti ¥®|^ ¥i ¥t*e®i \ 
to m*z* ¥tift¥ii ¥ft*f5*t« 
¥IW1I ft* ¥tH <1 ftltl «ttl f*|^ 
WZM ft—TO ft, Clt*ltf« C& ¥11 
ft i c»r fwn «¥ftt« *r* ( ** n f*5 
itfrci, ¥tc* ititii ifcn *c»ft ®t«i cm* 
ftm* i ®ti ¥ti*ft«te*i enti ft«t*1ii 
<> llttt TO ft* *C** Cl, ¥t*f*t», 

nrtnwmi etn ¥*t®tc** nft* cnci n 

1*C¥, Cl fcfrtlTH 5*C*-®t* 4**1 ftiti 
itic® *ci—4**1 ntnftai «*i **t® *ci i 

¥t*i »i«fti *cu ci 4*fci iftfc i**ft icie*, 

ftwtlftl ¥1 flCTOtCll fcflft *C*- 
ftw i ^njften^tcnn ¥c*$ <»fti icyi 
¥tift¥*t* *n ® ®t* nft-mft* ck ft 1 ? 
$tii wt*t® cnciftc** i 

frcii *t* ft* ifo- 

mfa* Cl *ff«l^* *C* ltd, its* ®i 
•WT ¥C*4C*C*I «ft iftl^C** 

«jfl^ Clt* ¥C*¥ *C* *C*E*, ¥t¥ ** ¥M 

ci wt*c® c*rc*c* i f*$i *rcc* ¥t¥tci* 

fcncii fti®, ¥t* ftffei mm* ®t* ¥C** 

taw'i 

•fftiti fc*ui«ii¥ wl* it«tc** 
liar i ifatc** «rfa-mft* it*ft 
c* ¥f i* t ¥* t * nft-«tff« fttfft* ic* 
itt¥—*n ¥t* nti *tt*i ¥*t*i 
c*li ntn *rfiiftjtil it®tc*n 
ift-mft *fa i *t*i cicii ft«t- 
$ta ntft n^twi *ci n« nf-n’ new 

¥WJ #C* *K1 ¥* *H fcflft ¥Wt**. 

T^ften ¥t*r* cncic** i ft** 4f-i’ 


w« fitirtfl «rti*t*iti *tit^t=f 9t 
<tfft ¥ **t fit**! ¥11 Clt* ¥¥l& ¥tC*l 
¥tllt¥lt* %4t®m <1 «t*f* ¥11 C1C® 

ntw, ®t« fiwtihi A ®ijtw¥ttn 
¥t*i wtic® cnciw i 

¥tllftwtni Iftffn *141^591 ¥1W 
CTH Itl, ¥¥^1 ftlft ®¥t¥1 

¥t<!W*U flftl ^W®tl ft ft* itCll 

®tn, stn ¥ *t«tcn* <fft* itarf* ftnt* 

¥f| W1 C*«*l Iff ft C>ft n¥»l ¥¥J 
f*t«*1 ¥C* ¥t*ft¥11 *l"*tt^ 9Jt*f¥ Itlft® 
*5*t* ¥t¥ ¥¥t%* C¥ll *«C1 ni^tClt* 
cn ft* to *i ft i 

9t«ir*¥ ¥tC*l C9^ ¥TOC¥ *T¥* ¥l«l 
«t*fti*i nW-351 n-nc# won- 
¥fll I Itll <t¥tl m 

llftf® »|9fl® W ¥l^ftl ftft* 
*t®tcn* *tn, nft « ®tn*ftt* 
ftv« ¥¥M*ci ’jftiVt® »ii*iti 
¥1* *tt¥, ¥1* *ltftrt *tt¥ »ll« *fftlll 
»i¥9 *t«« tie** nU *1 nifttisf* 
fs^tint i 

¥t*|ftwtC*l C¥M It^tl W9 ¥(t¥t¥- 
*WC*i ftl*|5« ^ ¥¥*%< I <r*C* 
c&ftitt¥* ft* w* *t^i emu* mt* 
It** I ¥tl *11* feltfa® *«r¥ c*¥t* *1 
Clf®¥ I *t^l ¥t*t*-mtwi $*«¥* 
119*11 cute* cfeftwte¥i 
fte* ¥tl ¥tl* ¥11 TO f* ft, 

elite* ¥1\ 1* *V* Wt* Iftltw It^ll 
¥t*t*-mt* Clf»«l ItlK* *C1 lft¥ I 
Cl¥t«l ItlTCll ¥t¥ ¥tlft¥« lie* 
Cll* ¥lJtft 1^*1® *C¥, C«lf* fft* 
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feww • cfcfcftHcn* ntnrcn cn*n* fwn- 
nnt iflrntc* *rrt&ci ntr* i 

ftwfW* felffe* *fC¥ W ^t4ft«11 
*mc1 «njt*n¥tw* fin* *r«r n*** *t1* 
*»ltf*¥ fmil ft®tnt*1 W CfTOrt 
*1 *ffnntc« ncn$ ¥c*n *n> 

n^nfc* tr«i ifaffo f*%*\ fent* fnntn * 
cn^n ntftc* <*« «t** few' ntfHnfw* 
>ifftc^T *r*it*n mtf «ij w* *c* 
ItCf 5 * I «(tnif<wfcn* *t«*tl <i«R ftwi- 
cn*=it=n ft»tn, cw—wfftiuiitHitar, 
$*?, cntntcntn, nfinn «r?fo fnmfne 
ncf i »«itv «Pln®<? *n< fft* ncT «ii*- 
lt*it **r*i*ti* wi cn v «ntf*r, <*| fnnc* 
ncwti m «i fncwtw stni cicii 
%*, <*1* nilf* it*1, W #K ^tar'st* 
via ntm *¥cn* «tcn nfsn «*< *r®* ¥fti 
«r«tft® *c* ntc* i ^>tan* ^frntnwi* Pmi- 
\b <w «»6'9 *wr* ntsitn* nnn"nffe 
¥ f^w* ft*fl *f* it* nttf—<*nn fa, 
ntfe i *$ «wti «itn- 

lt¥ltl *^t«t*! C*1C*I nfa* *1 W ^ft*ft¥ 

* 

Clt¥ ¥rt 1 f*¥l ¥*t<5 «ftHI «*| *^r«t*T 

■tnww C¥t* ^t«F nfa* wfitfa 
*ftn cnti i 

mzw crci «rt*it¥*t* «*1t*tn faifts- 
«ttn «ritnfe Ftntor* c?*ii i* i w 
W C*t*M ¥«¥ *«, ¥<R C*tni ¥1W 
cnn ¥t»! nil <w ¥*i¥ enfant* nnc* cn«f 
*fti c*t? nt¥H ntcn, nw «rti nnn «w* 
tflfafa ft¥ faw arm* «r?fc «i1cw *r* 
¥tW¥ ¥t¥ cntffe fntfcfafenrtcn c*w 
¥*t>rt¥pr > «n «itnitfeii mt# iftf 
rtw ¥H c*Ni ¥ ¥»r«i cfcfanf* 
«lw t*l Mt*¥ 1C* 1tl¥ i 


nt«ifa¥ ¥tw* ftupn nfan*i ¥rtn- 
¥t¥*t *i^wti ¥tn?l5 n*r»t¥ fiw i 
n*tmfn*»r^*t¥ w ftn* >i*nc^ 
*rw»¥ i ns:n w wi nntnttn* *rfo 
♦twi ftmn $ f«rms w, cwr—fw 
¥c»i ¥^¥t«ntni cnr¥ ftH cntm 
nrt¥H ^t¥f ¥C* C¥W «* ¥? *? ^fl* 
<*t cnrtii« firm ftr»5 & i* cnt*tnt* i 
mt¥tm* ftftfe ¥tw* ftt* ftrin 
¥¥c»i cn'm^n ^ftntni ntc¥ i *1 
cn’rtW* cn«*i nrtn*ft«t^i:t* 

«*¥^1 n^s n^ ¥t¥ I nt«t»r nt ¥tn- 
*t«m ifts *nt* 

^rmftwtnlc?* «ifw* ’irs^ *«n 
<rcnt¥n I 

<st**u ^(n?t«ntn ¥t1n ®tcnt¥t1® ff 
flfanttl cncv nfc^ cn, «tc« iftnt* 
¥tnnt«*i cnc^ cnrs *ttw j ^n^i cn >i¥*i 
wm ^tnit«*tcf ?ft¥ ¥M « ^tmt'snl* 
c®cn itc¥. c*i¥f*i* fen* tff¥*i nt¥ 
**—oil «rf«¥nw* fc*i ^fnnt 
ff ^v\ *:n r nt^tcn* *¥¥11 cntn* 
ifa ft ntitnr ¥t*r nfn «r«* 
fe¥* wtniftwr^w* fnt« icn i 

¥tniftwt41pr* IWni ¥t«f m 
^tn*t«*t* nrnjfe ^nt*¥ nil «rtnft«it* 
ncf «rwf¥ nim ^tnnf, cn¥«mn* 
ft*?[nt*t^¥ itw* *ic¥ mtiwici* 
ntft^-nl®, JHFfft ¥ <TT¥M* ncw« ¥t* 
ftfn? n"n1 *mi i ¥tfe «rt¥ nrtn<- 
^nTtinvm cnw nn« ftwfe 

«r*rtf*¥i 

nftn*t«*l ift¥¥*inwt¥fnmf*«*f5*fe 
ntai nticn* ^lt ¥tt ¥t*i m, fftn- 
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f t4*ti ift*#* to*tt* w *1 eft* ntt*. eft* ntt* i fti*d fitfi *** ft* *tnt*. 

*t*4 crti *t* ft*i lift:* fttn *** f^tf* ciftt* *t*i *tt* *t* 

wnti $*t* « #ttt** itn-fto tftt*i ito ftftti even ftt* i 


fiwNtfat csiWi 


4* nt* *ft fart*i* ftdtf*— 
4tf*tr* cnt?ri fttf c*tofa* 

fJtf** fd ft* ft* 4f-f**to *tci* 
*tft*«fti *t*i* fteft *** c*to- 
ftft* WtfttW* W*1 ¥*C*1-ft* 
ftfCf* $"1tt4* toft ***t*«fa 
CHI ftt* I 4*t* **tftt¥* (fftl 
Idito) wrfaftwi 4*15 ffei ftt«F 

c*tot ft%r* *t* 4 fft *$* fcntft* 
fcltft* ftltf I 

4 * *$* fcitrNh *t* cm« ftici 

*^fM> (Seacrete) I 49 ft* 1ttf 
«tft*4: ftfa 4 fe* ftt** flftfi I 4ftl 10 
If* *td 4$ fcltft* fl 4« fiftt* 4* 
#*ftftt* toft 200-4*4 Cl*t **ft* 19(5 
c?d it*** ft* 1 iltocto itfttir 
*tftt** c*t* toft ft* 10(5 cm 4^ 
*1*4 *t*f *ffff-nc*i *tc*f* ftn 
*twt**i wtf 1 

ft*t?f*4 iltftt* toft *tftt** c1t*l- 
*fa* etc* c«rt*«fn* *ft*i *t*f- 
cf* 1 *f *¥t** win 4 * *t*tv^ *r« f* 1 
4 * *to* *1 *tn ** f**t* if* **t*t*i 1 
4tf wttw fit* if* 1 cfilff** ft* 
It? It* ¥*1 5d 4f* ftrfl toft *tftCW* 
Cftd* Cf*tlt** 4¥-f1ftVt 1*1 ltd 1 

*¥tw fcntwtt* toft 4f^ fttni 
*tftC** ff*tf l“lf*R^ toft *tftC* 


*t*w c*i\it«*nt*i *flf#ctoc*toi it 
*tft* toft ¥*t* ft* fttlf ftitdtl 
(*c*Tffet* *c* *t*tti) «rc*t** ft *1 
Id flftflf »td 4| lltol? *J**C*¥ 
f* 1 

I'ltofe **ft *ti to 41, ci *tf f#f 
fit* *t1fl C*Sf 4^ #1t?t* ftfT«r 
*Rit*tfto *C& | *t#ft 4 *t*4ftff f *¥ 
1W ( ft* veil F*1 fill 4?-4-4 

tettf } itfrc&l *t*1 *tf-l*l C=»V*1 fafl* 
ififwi *wwtff f ww 1 

4^ ftf-wt* ftd *1, toft 

fill* *tta*f*it* *f^. citot, 
cfF* dtoi, iftwtt fetitift, c*ftFf 
*t*t* *wtft c*toi 4*^ rffo^* *f «d 
*** if Ffitc* *i*ff ft* 1 it#, tit 4 

*«tf ***-i**t* tof** ftt*4 itfaptfe* 

stfffi *1 c*ti* ft* ntt* 1 

*tft*-Wt*i ftd* *rtdff\ 
ftt*l* fts c®t*t* fttmtf 1 * *f* 
*tlt*n *t** if* ¥nw 4 *^ iftii itfafr 
u*ft*ft*ttf* ntf ftt*t#i ft** 1 tof* 
*d*—4&tl 1t«tftf Cl, #Hf%f Cflffn 

F*t*cn <rc*t*w* toft* ft* 
c*t* t i*ltofe toft f**t* *4 #t*tfti 

It4*1 ft* 4H fftftf* flftCT Cf41t4 
f ft* ft* 1*1 *t*l* 4| f*m dtol 
toft* ft*ft i*t**1 ittcf ft* it* *t*-n 1 



caflr, *tn« w<* I wt< A 
csHto *:*j c* »[* *i ^tii 

itftfl* « Nt^Pff faf C*!** *t«HI 
t*t ftwtfti ftwfc *tscw* frtfm 
ifrW *w <wr* *t*t« 

«Klt^Jfl 

?Wtw o? m «rtW ^*rtw 
«ftf» «*r *rf«»n w ftntfa 
^t*n* *nt5ti ftffcHThu <«ii wlfa~ 
fti wfatft i «ti «fnt wfwr '«t^ *&f< i 
«w sum « i 

vtvviri c* »n «rtta& *t*i fw, 

«tlf« f«*T «tC*t ¥*1 *ti i 

(#) C*W$N f0 (Ape), 

(*) cwtftftk (Monkey), 

(H) filtH ?TO5 (Loris) 


*CW« aiMttl f*f^=T I Hylobates 
1 <«W1 **|B ftfa* «r*lfo (Species) 
Wftf—*t*1 '•Rita 

I fltatafa-tflf (Wl Species 
«tlW* CW fit I wfl *W Hylobates 
hoolock nfilffo | 

w(» Jncf*! *t^r*<HTOSfra ww, 
pwtw «t|* ftnti *i, c*f«rtrsr «n *t*r 
toi tffti tfpw to «rtror «tw 
wrwi wwt?^ citwi wh ww- 
owl vmpm «ct <ifttt to ** 




1*W fa 
. farc 

«rtft i tot *ftti *wi wr ¥>i, nt*i 

« f«i i *it^r *tt* *tt?hi fa to *twi 
*$tfifal Nl, *rtVRt fPW, 
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•rtfti c4n 4ti¥ i 4H itfti im it*m 

nl ¥4n itflifci nttii n i 

C4ifft il illift c44ii «tti itstn 
111 441, 4W1 4tl1 -fi’t* 14 lff¥¥1 c4tci 

ill *1 mn 411 cun h h *n, roi- 

ifn w 4i«r c?m i < in iti ¥twi i 
ClYld 1 ftlwtllllll S< 4tl¥ ftw i rii. 
f¥¥ **Elf H ¥tl4tl c4i¥ Itl, (W 
fftm ntitifa itn 4i C4tii ptfi 4fi¥ i 
lf*lfl 4*1 4141 Cltl 32fe |t«l Itl 
$ ntm $44tl W¥ 4411 ¥44¥ 

¥44* ltC¥-*ttlf itltl ¥44* 4tfWI 
41 1-ntCl w fill C4t41 111 54tl¥«1 
¥dt 3fC«f C44tl 41141 ®tl4 44 n«- 
W fill TJltl 1 

4141 4111 >011 dtfc Cftl 44 dll 
1J1 Cl^tl I 4¥-4¥fi> 44 1141 4¥~ 

4¥f5 iftlfl, Itl HIT 4tt¥ 4¥fi> ^¥1, 
•nils ft 4n ituri ftn-itilS mi I 
ititii iftn in 114 ftinn ifl 
<14 f4Cl 4H-4tm ¥tl Cll¥ ?ll 614 
Itl I 4¥ 4¥fi> iftlfl 44141 1HJ 250 
C4t¥ 300 4¥1 4tl41 <^15 ft 514 ¥11 
41< iftl 4111 44, *4 llJtft ?tltl 

4tff ftltltl 411J 11 C¥t4 4ft- 
Itl fl¥ 4^14 4C41 4C1J ¥451 dll 
Itl I 

4jftt4¥l Itfal till *t¥C!l 
ft4l41 C¥t4 ftftl 44f iftl ltl¥ 411 
¥5¥tl4 (Menstrual cycle) 44* 

Ultl* ft 4 1JKH ft44 H 1 ft-ftf4C41 

ftift* i5¥ti4i unti 20 cii¥ 33 
fw w 2 C4l¥ 4 f44 11 itft n 1 ft- 
ftll 220 f44 4^ltldl 41 Itfdl 111 
5 


44# it«ti vn in 1 itwtn wm *n 
4tm citm-ftriil *ftfti 111 itmti 2 

ill 1¥4t4 Ilf 44* 7-8 Iff fim 4tlt4¥l 
4ti m i4i4i iti*t4 30 dl¥ 32 
Hi 1 

CUffafafc ¥t¥I 

Itlllrtl ftfal 1414 ftftw 14141 
lt41 C411 Itl I $111 f|4t4f C4C4 fftrci 
45 ? 44* %:1 itltl C4l¥ 4fal4 nttti 
4*¥ -fill, ltd, 4tltl4i 4414 4*1* 
4tfl snfiftll 4till 44, *ftn, 1t*5, 
lt4, 44 lift Cltl C*tt4t4t444 4tl 
fmtll 411 Jtll ¥llltl¥l 411 ftltw 
«tt^ ( 24^ ftl) I 

ciili tin ftftm 4tin 4RIH fiftnr 

f¥l411 4141 ltl-41 C41H ^44tl dt 44|, 
C41 4t4l 11*1 C4tl*lltl4l 41414 111 
C4tl 32151 4fltl < f : »td 441 C4llB i!5ci 
1111 imil ftl¥ 514 Itl 4 ntn 
11 fill 411 F4tl¥11 ¥C1—¥444 itltl 
n-4tn ¥1 ftn« Itltl I 411 4¥-4¥ 411 
4Wtl 1l4¥«f4 ¥11 4tl¥ 1 ftlltlll 
4CH 4tlt4¥ ^¥1 4t41 4tl¥ 4tl 4¥& I 
*(¥l Itll 4141 41U *J141 lit! ltl4 4H 
4141 1451 ¥11 I ft-ft4Cll ¥tl 4dlf% 
4 4¥t4 4t44 ¥H I 

Itlllll Cl 4t41 Wtl ltd iftftl, 
¥tH 4¥ ll¥ ftl C4l¥ 4¥-4* 5 ft# ill 
?4 cm iti ¥ii 1 i¥fe 4i»i mtm; Cl 
5¥1 ltl¥, 1tl¥ 141 H ft* Wtl 11 44- 
4ft» I Itft 41tl ft-ltll 1411 lt»1 1 11 
C¥t4 *t¥l C4l 414.1114 ¥114 &W11C1J 
4S1 I¥ ClCl Itl 41< (4 114f¥ ¥H, 
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x, 

carl fi i TOti cTO cTO am toi, jfr-ttroti tTOk* tt»1 TOttt* i 
TOnft* w fror to! to TOnt TOi TOtt ftci TOrtw firftct 

*tjw« to ftoti tft- c?f fi TO ic*t v fro TOtc* 
TOw tw ct w*rf%t¥ c^ W aff=r TO, *rt»w TO I f¥l TOftT®! *-troi WIT 



2 sn fat 
TOi 


nr ffs&1 *t?tf ** Jil 

f¥I fTO W ¥TO* wainfan t%9t*r- 
TO¥ TO w. ftffiwi TO TOtff»t¥ 
m*tt in to cto wit ft i 

ft-ffttW* ffTOl f*¥ ttl TO 
ftt¥ «tt *1 CTO f*¥ f?¥ ftft ft I 4t1 

fttt 168 ffanct ttwi to i 
tt»i «rawt w«r*fo to crot^rro 

TO TO fa* CTO Wfcfr TO* TOf ttiitt 
¥tCWf Wlf f*W TO I TOTO TOTO^fn 

mm TO cto TOrtfec* arfro nt to 

*-4¥ f*¥ <f$-TOnflf«*¥tWft¥ n TO— 


tfctt C¥tw TO TO >fTO 'TO*, 
fl TOTO CWtl TO let afftet Cftl fl 
TO Ifl ttWI TO TO, TO TO TOt 
affol TO* *1 I V >infB TO «t^ «tfafft 

CTO TOtl CTO* f¥TI ¥tT» 

*TO«S TO ¥11 CTOTO HF1 CTO 

tctlf ftn >ior to Hrwt to* c?f*tt cn 
wifat t¥ tft to <w toi war ftcwi 
*tfl TO¥ «rf«if to C¥t i 

TOfTO Ct aft tt¥f or ft TO, <*TO¥ 
TOwi TO. trtfaro w wtt» TOftfa 

CTM1TO1I 
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sift 


I< 

15 

<?»* 

1. Macaca radiata 

=»w) * 

•pi f^nut*. 


cwcft frrtr 

*Tt¥t¥l 

srhstsi *r^r»w 


«W¥1 *H* 

c*c¥^. w 

(Bonnet monkey) 1 

f¥C¥l 

*ntw cilfr 
citk c¥tM I 

C¥tW 1 

Z Macaca silenus 
artftfi ’rtSf'Rt’f i 
(Lion tailed 
monkey) 

nPwtfc «- 
qt*ii r® 
¥¥t*4tfo¥l 

¥tcm 

¥tc»n 

cftw frrir 
■WlV W1 | 

*tni cn 

¥ttt ** C*lH 

«ttT¥» 

3. Macaca mullata 
ajTt^Ft^l 1 

(Rhesus monkey) 


cntto 
f¥C¥ 1 


C?«* 

4t* «w'¥, 

C*t*l 

¥tt¥ 1 

4. Macaca assara- 


wa *4 

fpw tti m i fcwrira 

ensis. *!Jt¥t¥l 

fa-lfi * =ltm 

c*t* nt? 

cstn® <®»n 

f »wti ¥C»r ¥ 



fw 

¥tWl I 

C«TC¥ 1 Wt*t 1 

(Assamese 

monkey) 

5. Macaca speciosa 
Wtf tfl Hf*wi 
(Stump tailed 


¥t*jcs 

•»t*lC5 ¥*tt*l 
c4t®¥tWl 

ow m. 

C¥C¥ «m 

C¥ft i 

monkey) 

6. Presbytis 


*¥«. ¥t*(C5 

*< ^ ftWl 

C»W CWCff 

entellus (Semno- 

W1 f*i¥¥ 


bri5n C6ti 


pithecus cntcllus) 

(Hanuman 

monkey) 

^ it^i fcn-«rwtffc« *t*w ^tf®ti iff ? 

PrtWMWf cwfin «> tPm *tic« «Pw «« fir«h* 

Wk,^ rttwmtfipi cr>M«* wnw i 

M (Loti, ttriitradu.) W t*l <«1 ■tWm: W. 

c*[t^R (Nycticebus «»««). ««W «t» «t» MM « lH» «« <*«• 



m 

«ftn It* I *tfat*H itH 4*1 C** 1* *1. 
WW 1WJ Wf ® g ntti* Sttl, 

cattn* aw aw catfct** aw itta i 



3m fear 
caffon 

ca* fan *t<* cafe* at**, *ta a 

ntti* ft<ir at* nata, at* *1 4*<, cltil- 


at* i citri* atafo cicn at* a* cia 
snai nt* attf i caat* cntfifcn* cnn 
cat, c«i cntfitn* can t* w cntt* 
5tf1 I 

4*1 ntatw: 4H#t nc*c*?t*i w- 

ai a*it* 4ta* canat* ail anr* 
fatnaa itm at ca, wit* na* a*i aa 
aa sjarsjtn at* I cat* a* asfca* 
*li lataa atari c* cat* aid fawi* 
na* faa'tfrs at* f*<c* n*t*ai at* i 
4«i ntaliiw 160 fa* *r#*f«cti n* 
aalB iti aiaa a*a« ^6 *t*si «i* 
ar* i i-wfcaa awl atai itftaatt* 
cat*tar*l nti ntau f«* caca a* 
ata *rfi 4*i ate** unfa a:* i «r*snta 
4*1 n* sttcafc *rtnn aa| faisc** i 




fWff* ^tl 

1 VlCTlH *1* 


uat* ala Staten* ica citfc-*<? 'anft'® 
tiffany** aw nat* nac* caai atf, 
l-4iH ^taca* cntal aafta can 4? 
fata fat* *aa\a artfttn *tf*t* at* fsa- 
ftca* a 11 anfata a*n a* fcitfta l ntat* 
ana aaaa fait* n*fnaf*a entfata* 
*itf*$ta art atittn* aja i amt ata 
fata^t artfa « aai^tl a*ta$* tat* 
Uta at* f«wi m nitavi atta* atm 
fan—*|W, aftatfl, *a 4*fo wsm 
l*a 4# j*ti$ i atfata «rati at ^ata? 
natal caittifc atentwt i*w i 


^ata^ afa apmfafafafc feaan caff fan 

^aca* ntatm: foafe «Kd ilfcs— 

(1) a«atn *1 fajita (Nucleus), 

(2) taw ntfatat* stanttn {atfti atari 
*1 a*1 ( Comma ), (3) w* ton* *t*i I 

aaaaft fantn ^ata^ ntflcl* a^ 
caWlnatai ataf* atart* atln aitnfafnl 
HatPi entnta* aiatn cnca tfati nta caa 
anw atari* catitfi at* fnita itca 
at*i itwt* alia *m n«! i at 


* ft! atm, afiafai—9 
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finm ai afti fata a*l isrw aw 
atw, ipw cn\a< caa ail atai afnati 
<TfH cnw atw i 

fawtatanw aw aaca* ail ntat, 4tai 
aatl Tffait* mfm ati Ifriro atn i 
atjfaa amtfai ntatcar, fitna aw a<tnt 
ficwtn aw fata*! atai CO, OH*, 
CH, CN, NH„ OH, NH, C„ N fl 
ifiwi aai atai cnw i ntfift 
ufanfos aata aw jacaf law ice 
*5?cftf»'» m *ci i jaw* s?ia: ilfaan 
itwtfai awa ^a isnsttw flan 
item fafaatai nan itwi iiratn 
il falfaitcm vfn 100 atln caw 50000 
atln nl« aw ntwi jaw$v iinn 
Inw anwi ai wall i inattni 
atintcn jatfii itaw ai aai 4il fwtl 
wtntai aai 4| cntnwi aitn isooo 
atln caw 1150000 atln nl* aw ntw i 
aatatcm aw saw^i iswtnl «taa cam 
cai naaa ita ji cacaa aa i cata pi¬ 
ca's %i caw 250,000,000 atln *w atain 
nwa nai *int*ti *iiftn aw« aai 
nw ai i jaw'$ irti ai atstatfl itnw 
ntw, na| ati latatn ln*n caw Iwn- 
ai aw ate? vta ’ftiati n?«ai itfalti 
nil i pallia nn aw iiatcw Haim 
a a i iiritnw atw atw njtaa itaw 
nfiartn ait's cam ata i Donati-a 
^atafta ata* fatal awr ntaiti itnw 
nfiartn nwa caai fnwftn i Tebbuti* 
« aawi vn«tta 4aati itnw nfiartn 
atll Morehouse-4l ^111*1 aatfia 

itun a nja nfii^wi aai ififaa i 

aft ijil *aw^i fataa at aai i 


Maxwell, Lebedeff, Nichols, a HuU 
«Tffa fawfa^cai aca, ntcnta-aiwi stem 
a cal nl atnti atnti atln aft rtcn 
a# ait aw fifni afwai nflatfa 
7* caca 4i wtwi *iwi Ini fill 
aw t t* caw if *w infra *aw*i 
cata n«f caai ati ai i ^ata?[ aai 7t*i 
fata vstai aw atw, law awrattm 
vtafa aai ** caca aprsi ai ^a 
?ft cata al^ai ail aw (Peiihelion) 
Urf (7c^i flalia fi^r) vfava awti 
awl awratem atati atiti afa enta 
atca 4i^ njal ala caca <ftnai ai i 
<pca^ anatnfc atca adi flea 4ti n*fl 
atca tc^i fan?la ficat artail wtft, 
4tcnta-aitai stn aai ifaltcm caa- 
acna Ini vti atvtUaafaa stn awi 
lineal Ini fill aw i itl na aitntca"i 
caca 4tt^ta iscwi stn atiTtalaaffaa 
stn wai w a Hi 4| nan atw 
nltcntwi aw caitfifi«ta , lii aw awa 
ca, 7^«ftfi aten wiantafn varatn 
caca fwtfla aci i^wh al aw i atca 
atca al etn 4a <wn w ca. 
vn^tn cata fifai aw aitfiia finta 
iw arn alifai «fsana a «fs- 
mwi atn ^ata^i n«f aaa« aaa« 
atai i« ifiis aiattaa caai ati i 1861 
altca «tti 24,000,000 atln aft looo 
atln faaa fwtn nawtit ^ata^ cartfs- 
fiwtalwi wtea nta i 4ftfra nijaftfnl 
tpta^t caai ati i 1744 altta flcaai 
attn m maftftl 4al aacwK caai 
fnwfln i 1903 altw Boreiiy ai 
fifnl 4a|5 aaca^i nan ntai 1861 
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ito 23 it» ifcs *t* njfftftl ^wt¥$ 
wtfiftprcfi fin fe^ntr* fuftni 
1823 ito® <pt¥** ^ ttjW ®W7 CfW 
fv\ 160* I 

l«f?i ¥*nn »iwm: flw j 
®H—(Parabola) ( fe*ff! (Ellipse)« 
(Hyperbola) I ufaftf* *[fitf|i 
w fwft ^cff ^ nfsawi fni 
¥rtw fiwtw® finfi fewffe *rtft¥ fw« 
ntfiwi wnj cwjtfof nici «ft!tt?* 
■te i 

¥t*wfirt!i finfe « srfatfi* fci*ttfi¥ 
c*r¥ ^ifv «rfai it®, "T®¥ii 75(5 
*®l¥f*fe nfi<*J{t® *t! «ff<^8 I «tFTC¥# 
W> *r jtofs®I fw fen**, «w 
nfwit* *w <w n? (taffirrai 
U Eccentricity *rt! 1-<D fi¥&!^ *it® 

WtW ) C!, ¥CI¥ *t*t* *|ttt !*C¥ 
<¥®t* ^CI ¥t*TT®! <®tfe C¥t¥ «pt¥$ 
Wt! Cf¥1 fitl| fi*¥tt*l! 1$ ft® 
it® nto* ftf citfi >mtm: 
’W-’i' ifi® ¥¥ cti¥ ^f$fe <(5C¥5 
ttU !t*l ¥¥®F¥ !t*® ¥t* l?to 

<11*1$ ¥¥ If! «(!t¥^ C!!TO ntn t 

to® CUlt! <pTC¥^ 41! -C!C!¥ 
¥tfiF¥t® fiR*R C!W* *S«f8f I <a| 

It* 1910 *fcfl¥ I ¥rf®f *1*! «Ttl 50(5 
•tffl#fi¥ (Periodic) <(**¥* CTfl (¥1®, 
iti?* *itot»i 300 nm ¥¥ I 

Halley-! ^¥fl ¥tltfl¥t*1 76 !®i | 
1910 *to Halley! c?!1 to¬ 

ft* «W Wfot! 1986 jttaV *R to ¥* 
******* C?1C* *ltlt! »Jlt®¥l 4ft! I 
1811 t^tlf! \!C¥f! ¥t¥^if¥t¥ 4tl 
3000 W ¥Tt! 1864 Ittt* **K**! 4tlfe¥- 


¥t¥ «rfl 2,000,000 !f!f ¥*¥*fi f!' 
C¥*! wi* Stiff* «lft*!t! *f! «ft! **t 
!!£l!f ¥* *lt¥**f*TC¥ *¥* H lfe f 

!W f*1 f*l fi«t*ft®l !C¥ ¥CH, ¥*fe 
JfC¥* ClT¥* feMlffe !C1C! I 

!tfl 5t!fi* *ff«#!1 *lt*t« <(!C¥*- 
«fa* PlblWl*ff Wfl nm ¥!l f! ¥11 
C^!Wl»l! >T®f¥l faR 4!t C!t! 5W !l I 
¥11 !t!T «f*rtWJ I C¥ltf«“ 

!fto! C1T¥ C!!t 

!t!, ¥¥^ n« 5J!^ ¥11 ¥11 

!CU ¥!¥ *ffl¥!t! *f! 

«ft! CT!1 !t! ¥1 I <¥% t(!t¥fC¥* 

c¥\®¥«w! nfi:«rf¥c® finite to *ir» 
C¥!1 !tl I Halley-! ¥ ¥tl¥ ¥tl¥|5 ^!- 
<¥^1 nf« ¥! !TtoH I «(¥C¥^1 ¥*¥t¥ 
¥ ^ «i!i! ^iftr cit!*i ¥tf nci 
¥1 flf¥11 ¥11 I ¥IT! fen* 

«rfa¥ft<5 « eif^nf*^ !* ¥n «i<sr«tt*f! 
fiwn ¥tC¥l flf¥!t < r! ¥!«1 ¥ftl*i f¥I 
<lf!«^! f¥W¥ ettWl ftf¥!tl! ¥*¥1 
I Trt! ¥tc*ftt¥* ¥11 eitwtto ¥!\ 
!l*ftl ¥CT! C!C¥ ertot¥¥ !!l 
en«fii! !¥ ^c¥^*« nffem nti— 

!!| f¥¥^l^ *r« !tt¥ i ¥t! *t*I 

ntl—^ C!t¥ ^1! !to !tt¥ I 
^*i¥s* fei.n!% nic! totitu w® 
¥¥ I ¥¥¥W! !l¥, C*f\*W ¥t *lfl 

m fV| ¥<-r cito to ®it 
OTtl ¥f! ¥¥TW® !1«, it !l 4C!* 
fir^tmi ¥t*r ¥ct® nil fwci i ¥titi 
¥fwt¥ !w—ttjr^Uito 

C!t¥ f¥| w ffetlf ¥t¥®t* ¥C¥ 
t®t¥3[® fei.nlfe ®C!tl I 
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*lW, unfit ft n 5twi* 

5ftfti Im «mm ^Rv*i vt:* 
ewti Rfti fir* ntn i m w *-*v 18 
^iiv* ftin Rifa wmn f^cw n 
t«*fttoi \i Rf i* Kf ftn t 1680 tfctw 
^HVfl CftV *11 R»l iff 147,000 
*rtt»i 11882 *8tw **18 ^icv$ riRft * 
*1*1 IIIJ 415 51? I 3921 tfflf flif f% 
vn nr? f titui «* *jR^ f m ft? 
efts itii 1910 ffctiv 5fi$l fitful 
5jwi w Rw itifi w ftfttni ?cf 


f5?5 fti«rtvi*1 cni CfTlfatfipfl Rft* 
wi ffll ftitfi ft!51 ^ItVff ♦ffVf'hl 
ffa ftfalTI* ¥15* ffV fcfMtfTCH 
ft fHII I 

\*zw Sf iti ftw ntfivtiivi *rhme 
5ttI*ltH ffl Cftl *«¥* CW Iff 
ft* »rff«n, ftfR «r?f* 5ftf ftwf 
full Harvard College Observatory^* 
ftRti ftci cifr ffir cvti 5*1 fWf 
fl, *tfI5 fWtfftftl Ittll *1 
5fofs« fii i 


lriwi5tf* 

SNCftffftf GW 


1969 5tl5l21c5 f^lt* fTtl5tCT1-ll 
IftfMltin ?* ftlltft mib « 
f 5f?l 5lt5l V HI §ttfl Sea of tranqui¬ 
lity Itl¥ WII SflTO 5J¥ VHV ffcl 
vttii $til fft* hem tffiitc*, III 
VII vtfFfl 5tlfl imi ftllfivtlf 
^Rili ft*fe cirii ff-f* 5*t5 wi 
RRI ftiwi 5tn Rif itii 

«vti «ff*a< 5iHt-Ritoi ftiti i 
ftiiRfti *ttiit¥ii 5* 15* cn^w 
$tin miiti ¥*it¥5 «m *vt5 vtni 
fftw turn Rffitife ttrri nil* 
«tvtn from itfiti 4iifi tiff 

n*n tun *itn Rimn «rt« fiitfr 

>Plt4 ftlltlH! W "I* ftwtwtf 
fltn m wti ci, Rftnttu 5fl*t 
itRtitfi i 

mtntw-li-fi ntvttftffoi ci *m 


fivRa Rn fttm, cnfRtv ftn ff 
c*«ti>ii Rfe*fccii Rv&i^i iitvH ffa- 
ffi cvif I itfvi Riifiwii iti f«ff 
csklf f 80 w wti II 6 cvtfc *tf 1 up 
vii Rwi 4ft nwfiwti *fR fififi i 
4itw* FtfPmti iff tfittf ff—ftn 

iti «ti IRiti i R^t«R wrew ntRfi 

ifi ii ftitf *tfii, fti mi 

if# ft fw i ftn riR^ti 
'ftntfii ii ntRi fitpR ivnrf mm 

emittfi irii-«tfRi *rRi^i ita* ntn; 
ftitfi itarPw c«nv ntwtiv itftt <jR- 
tN itftii ftfn *ifr» •rtn i 

«iti ifwnw fivmi 5i fjH.ipi 
f fRlt^WI 51^ ^flfflMff 
vrtitifRtf ^itiftfl ftftifi itftnr 

utiR Rn ftiifi «n 

fttfl lRltH5 fflHIfft iRt « 
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ftffet ¥Jtftt¥f ItltClT itat*!* ¥H 

¥ii ¥tmi ci«ftc¥ citu fi ititv 
¥» *ti ¥i< flow itferttwi ijttn 
ititcu «f¥ti cnti n ¥tit«- 
¥ftt¥ ft^jr <rt¥tci itii in niWti 
few* fiwtita «rt¥ttto ciife citfc 
•ftltltl 1¥T fftl faltlStflf ¥*tH 
nftto ¥t« fffn flitiwfw cn ¥ti 
¥tm i 

«fltl <1*111*1 caffeflftl, fltf®C¥*- 
lf* « IJttll iflltl fall'll ¥tl TO 
^ifit* ci¥fii ¥*? cnti n fatwtti 

ltff¥ *|5 ¥JtC?ltl ¥tCfl «ltwt¥f5il 
W ¥11 ¥11 

Whr iltti ** ¥i n*wi i 

¥fe mintl It* fallirail C¥tl Cltl 

Plltl*t¥ Itltlfa* Ifttll lt¥tf!T ifttt 

C¥tll 11 fe** ¥11 <1111 ¥1*1 ¥ Itl Uttl 
iflft* ¥c« *titi ir*ti *ttn *fati 

C¥W1 I 

^1 Itl ¥$* ¥1 *tfU ¥$1 l*f*t® 
llfat-falt¥ll ¥t*llttl fa®H I |l1 C¥*- 

fsufn iif*i it¥tcu itafariti m fa<i 

¥tlf ¥H Cl*fll feltftl pltl W*tf 
1CT111 Ftltf I 

<rt¥¥«l«tWltl¥W Itll fltl 5f*- 

fef*¥tn i 5t*fariti faonti ci n* 
¥ljtft lt¥H din, *tl 1C1J lltfi* 
feWtltU ¥l¥l—*ff¥^t¥ •ft'flTl Itl ll 
¥11 11 lftt< $tt¥I CT¥ lft« I ¥1* ¥* 
flit! ¥lt¥1 C¥tl ftfttl felSt* ¥¥H 
111 fa 1 fa* fa«tltl1 ¥* Utlttl ¥¥1¥ 
¥OWfCl. *ft¥l nil ¥ feltfttll It* 
,$fa$ti ifrtf itifc fcntfi fawifa i 

¥ti¥ ¥tit dti ci, Sttn tititfti 


¥tlffetfe ¥tl fatl fc*fh *fe ¥tf ¥l¥ 
Tffafa® <ft« ¥tm 1¥ H I ¥¥fl¥Wrtt5 

C¥tfe Clft F¥R¥ Cltltftl ¥f*1¥tl lit I 
¥tl& ¥ *l%f Cl 11 ¥tnt¥fll $tl 
¥tltll, ¥1 CftlItl ¥1 Cl, fettl CWft «W1 

¥trn ¥tnm fenfanrctcfe ciffetitm 
n ¥tfi?i *irtfa if? fatf'i ¥i. ¥tfci m 
Iff Cl, *tt¥f *t¥fl <111 C¥¥-< C¥tf8 
111 F^ch fen felt! ¥t!t¥ ¥ ¥tciff- 
flfil ftntll lt8Cf, f¥¥ 1¥ C¥tfe 

nnnrfci ¥:i¥t¥¥ ¥1 ftnln icfei 

fll ^^#9 ¥1 111 niWtl 

¥ClCfH ClC¥—¥tl¥ C¥tfe Ifl ¥tCl 
Cl 1¥1 lf#l flw, ¥t¥« Clfe !¥1 
ififl ¥tCll ¥1 ¥C1 ife ¥C1T¥ *Tt¥t¥- 
l4l ¥!<. l¥tCfl¥fl aFCll ^C1 1C1 
ClTl ¥tl ¥tWllfefi*ft ¥^1^1*1 ¥X1 

Ficii i¥tin ^tcfi’jkfl #n: ffeHn 

¥^1 ltC¥ Itl ¥¥ltl ¥11 ¥t¥ I 

Sftfl l^¥tf ¥tWl ¥lt¥tfl¥ felflffe, 
flit! C¥¥ftl¥| ¥1\ Sftfl ^ifliKtll 
$HT1 Ft^ptltl 11! Cl%— ¥^ fllfe 
¥1J nlcill ¥W ftfeht^l ¥ltffl1 fn 

fiititn ifei li Iti ititii—§tcfi 
fii^tn fefiiti iPiiy cit¥ i^f rri¥ i 
¥iti Ftarfiiti feitfti i"lc# ci n 
¥1J lt«11 Clt¥, ¥1 fltl ¥tdt5H ¥¥| lt¥ I 
Cfll Cltl Cl, <1tl <tt¥J¥fe Itn ¥¥$ 
wt¥^i if tdi mci i$» i ifn^k¥ i^ftm 
ift^\¥ stew «rgu iftitci nt¥n citi,- 
cm—fetfetfeflltl ¥ ffelt¥fft- 
Itl I ittfl ¥tctiflltl l¥¥H Ittlt ¥tl 
fet ^ tntl ¥¥tfe¥ nt¥I1 Clt¥, f¥¥ 
¥tWlPtltl ¥fe Cl\fl¥ ntt^l 

fenflffe ¥¥-*1’ ¥ttl lt5¥tlltll $ftn 
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wntl, 1970 3 

nrie* «rff cftfaittm nftitn nfa^ew 
Wtf 0 * ffaltei* W ¥1 CI^I I 

wf*t* witc* cn nfn cittnf wfa 
ici* *rt*u it*, itc? cnwfa wnr i nfaf. 
cntfaitn. n&tfaiti w fasten* vt w* 
nmttw* mrK tfci «rt* mcn^ sen i 
wfe fawif* wem* ntw uti ji men wtn 
iti fa t wei fawtita ici few ei, $rei* 
f-i«itw nil ffafa fant* ni* c4tf nr^ 
wt*it<rt f«iti win ci nifatf fan wte«f* 
ft w. fi w*f n ntfa* nfan cicf nif 
f«itr wfe fentitws fafa*ft* ffe we* i 
n* 5fe wtvtft n*wn faf-fc wtnfa*l 
fawfat fafe»fcn wift* wtfH-ncnii 
c*r* fetei* newt* f?t« wntw «tftn 
fC*CW f w m* ww new cfrtfas fal- 
faftnei* ffffan ®fe* l^cii $fae*i wf* 
wn* «r ^ fanfaftnei* f-nitn-fawfat 
f fe* fcttf’ft ntntf 1 i w*i ftarfnnt* 
wrtntfefafe « fenfafc ^f?-ww» warm 
nfaw n?te«f* nnti cncien i ®fe* f fttii 

IWI CI, itffl WtfN fill StarfWt* 
fatlJICl RtCVtfB ifaf *tlte<4 Wlfaff 
«mtfa« ft*en, fan h'ii wjtnffrftfc n 
Jntfeefr* fenfaf* nwe* faf icnn fa i 
ifrfafc wjiti fentfacffe ntwn it*. fai 

!ffal1lf Wfaf cnl i 
ffe* ItltH csW ifv fal*f Idlf fWI 
«riti i ft* new starfnnt* nc*cj csfaf ifiw 
wfai wren wfe fawtifaci* it*u— 
*tc?* *& wtf *t*-n’ ntfn eftfe m 
wren i *t*i wtc*i icnn ci, sten* fe«.n 
iwi nfaf ntfi, ne* f i w «* witfe 4tci i 
R*r«r« feeirtntnj ci, wmnwi-li-wi m\- 
®tw ww wtunf-wi 


ewew *rr^ i fawfata w >ww «, ww w 
nNflffa fan ff f^i win wifti, n^rti 
wen fefi wte*r wi nfaw wi^ti nfatw fi r 
w« cfcfitni ci, *iffn wtjv’TlTw* 
went icifan i 

wit* |fafn n" 9 ^ faf wtcntmi 
¥11 Iff i w| ffafm* fan mtwtCT 
fafti fiit* wet ntffWstlfai ^tcf* iff 
ft*tcnt*rtf c*en wtc>rc i 

n f^f csffaf SATf-nen* fatfici* 
wt« ntfftnfa^W me** fntfaii fal- 
faf mu* nnifc ^faf i itmfarei* «h *fjffa 
ntiti « ®^* ifan few i w*l 
wtnfaf fawim n* icn* ci, iw^ci* 
f-w ^fa^’jtk* f 1 -ncm wfirn i fai nc* 
wtwi •tJtfi-fafl’tft* *te* 'ir*i «r*ti ff*n 
ci, Tffa^ci* f"*:** nc*r 5ar*rfii nKfi 

fafiti i ®fe* fefefe icw—fan«t*rtf ici 
feenfSjfaf mm ftn^ *w nciiffai 
im icifan r vfe* nNfa 
*ew—n**^ ncfwwfn cicf «fitfiw n 
ci.^icf* fa* stew win ^ter* wwjii 
wren* *w n i scar* wwjf* wten* f^n 
weif fafan f nil i fifa wfiw nnn 
ci, newi swenen f-nen* eftn if fevt 
enfe win sarem fafa* wtwli *mti< 
Uf«, f"nen fa win entw ft* w* i 
xfe ft*ci wicn n4« fancitartf eft* 
fif* f-nen nef * wtinr fa i fafa wjjifi 
ftw cn, wtfai ^cn farjefe fewt* wtnttf * 
if if ftfeen* fe^nfa win faff* 
wtwi* nntt<* wifafa wfe fitt witi 
ft* ci, 4ttn* w«jf* ftn fw »rj< 
nfnw wint* fan n i wif wifaffa fan 
fetwi fffe wfitn ntn wt*« ntwi 
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* »rWw ¥ft ¥ii iti a, 

ttm dt| TO ¥f&«l »t«f, ¥t|W 
«iff-ftwtpn Ifaitti A\ to 4 * 

#ffll 

slwPrai nffaFt-ftita ¥« ifom 
cf t* lift «toi *rt* nt«n iti ft» 
to *rttd* niPtotfl izi *Mr cto 
«nm«ftt¥ fait* 5 hi, wt*i¥ 
■Pftt*i, *i «Tfaw« cift sjfi fcitift 
*ft«n iti f=r i vi* ftfe’fan star-TOim- 
Itin ifidrcai« ftfaitiftti <«TO1 n?N 
tou I *ftfH to &n* starftit* c¥ft Tfl 
«rfsfriiH ftsn, cn i*iz4 w«ien 
¥*r* to ¥CT¥ ivi to itro i i*tf* 
*A nwtw m ii ci, »fTOit«rt« T5tas- 
iflwi cvrtc=n itfere fcfo? to *tvt*tfr 
cir<p bki i wkf TOt* *U* 
ww—iroiwtni «tti*tt«it* Uifti ^fii 
fTOttfc n\ izizi a, sta^ftn TOtc* 1 
itfifc* FfTOtlift wh fTO crt 
iy * TO TOtl i Ftar^fsTO •ttfr* 
stitWri «iti iti nm *i4toi 
¥ n chi iti ci, 4m TOiiiS «rti jito- 
*td ifati i ntc* vn a, cTO 
*t*ft *fWtl Itftll itfe *\ TOftflf tw 

cTO ¥«i « ft i «rtw *zn 

Cl, 5t**f*¥t* JITO4 ntOfa 11 i 
fens cto fcmwtnx **ti ft*ti ¥*i* 
ntn Or i row fc*t¥TO itttro ci 
i *i *tbi bn ni>i ¥*i izizi, *\i *rc*fj 

*tti V“' , fe 0ni8 wtntft itfftvti* 
itfr, «rt*nt«fl, iti, ftf*¥ * ft\ft i A 
*anti to *tftcn it* cn totii 
*mi wm ci, Tv$ti * 


Atm Aim cn iw^ti* in 
its nt«n ltd i 

wrjti *tim *wf*f*i ftn ****tm 
ni ftwtfhn stwft'it* m f^rfi 4 ! 
w 'tfftnfwi ll -a ci *n 

*11 ^r^rfir, m f«^-i’ cftfe to 
mi >rtt? Fti-n* cvrl5 m i «ft?N 
m *ti-i* c^tft? to • c*ift~ 
Ai •f«05« »rtflc^r «<to to ftm ¥*i 
H \ %r«<Hft»tT ci, it* *rf« 

ci >i4«rtft¥ *ft¥i fCTitf, 

*ti ^i»i fipr cfti8 i 

4*t<Sti ft»n ^ 7 ^ c^-r |3 ict i 
fcfwr nKfl ttCTi 

»rt¥t¥j fwif i 

¥tw *ti am 4* w ft fin nt 
§rc«r? n- A i*itai *Nt<T nzi 
=?t=ltf%¥ «i biz*, f Cf ^ *W|¥ 

8tr « <«¥^ >?Jif «fl ?i¥5 n«rK 

CTO A inft"! I «Tt¥t» ¥H¥«R C¥Jtf«- 

ftwt^t izi ¥Wi« c¥. 5t«r cTO 

itw ** »it« ¥t? « *tw ifwi- 

mi itii ici <®ti nftn* 
m *n « «ft« nttfi hit 

*wfti *rt«f¥j ifrwr ¥nl ft*t*t*i 
^*lftfe¥« |¥lt¥ «r¥rt WTO i 

*twi A* na n ¥tsn cto, to c>i 
ftiti ff| ^twtwi ¥?rfi i ftwt^nr* frit* 
TOtd 1*11 ftf Cl, ¥tl ^TO9 ¥C¥I 4fCH 
WX *¥fc| ftlft TOW 1*1 A 

c^ttitff* «r^"il 8 1 * 19 friti lib i &tro 
itftii ii w 3 twi *m ¥f** ntti- 
*frl 1M* l*t TO1 lt¥ I A ¥tlfl Wl 
nftwiti iitifritwi bn tton 
11 WtHttl lift III Rf?! 
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feTOftr®* toM, TOonfaf** TOriyrtv *i 
TOffof ffenta* to*, ®tfe ®t* cro* 
TOfefMfe TO TOwifn*ii <«fe tint* 
fenf*®tn mto ftw* *®, ro ** c*tfe 
Wtfc fftft* TO TO**I* Men* TO *fe 
TOft* TOi f r*w i 

TOrfn*i TOTOcf* or ** *$* ®nr 
TOfrow, TOw* f® *ro*i eft* ftrw 
wtnttw ntf* r ** «ronr few troop 
cfenfti ffTOw* TO®t* *Wnton «rro 
®fe* *jtf «itf i faf* —TO* nwMew 

TOW ®t* MW WW11 5t*tC*t rot TO^fl 

fftft* FTO*i-n*iffev *t*i, f®* w* to*® 
wTOw OMroWTtffe *<$*t® wfi 
TO** f*!*Ttfl IK C*®*t Cf* f *Jt<f ®tff* 
to, c®tfe cftH w* ro TO** ro *r*tw 
c®*-f*ff*i f«iti c*«*t ntro* TOfe 
TOW i cm =0. *fe «if«nr its? f®f%^ 
^f* o I f"l*t* *t*1 entffe® c®W-*fa* 
fewifv ff* fet*®fe*C® ®t* *t®lf*¥ Mil 
CTO f*$J® for, ®¥* ffe ** i-sl*! f*fo 

fee? feci i 

TO?* TOf* to TOl* ft*1 ?ffe® ** J \5|fe 
M>f* CTO *T®t® £<f* ®t*C** ®rfTOT* 

nTO* ntfff or® ntc*i itm fi? : 
1«TO* TOTOm eft* nrtor* jft® toi 
l**«i mr i ftitfi TO?* to nrorfe 
fevrt?* f*i ?tw i ®tfe frtii 
*it TO C?, TOTOft ?1C¥* TOfT TO ro 

Mfc **** TOlTOIv, C?ff* Cflf f*W« 

*fe-iTOl few «TO*t¥TO® ¥*1 *f* 
TO—TO *1 TO* ftro* fe<,* TO* *¥t* 
**1 TO*T*1 TORI 

nfircnw rofnm roefe ftrTO ftwt*t- 
w* TOTOt* ¥*t¥t** f*1 **ffe | TOW- 
ftft* ^f-i’ fp* f*TO*t *j^f H9t9 


c?rn cn iffen «r f*TO*t starPtni 
froro* ww ?ort*t® ?*, fete?* rot 
itwR ®t*®tt i f *t ro* Mfro ffefl cf. 
prtntM, ivittif froortfri fMftwffci* 
®fe* Rj. itwf#, sftfrocTO* frtf*- 
cfif*n ftTOftTO* ®fe* cm* TO*- 

■rwi ®fe* cvr«^ro f fee** rw- 

ftftro* ®fe* f®- f*r. *t*f t* i 

®fe* cf. entnt** «*ff* f-«nrK- 
r^tr^ i f»^r fitffecftf^n ffetf*®t*c* 
'f-nwtTOfl « ar*-lTOf*®1 TOTO 1966 

to* c*cf towh f*en i ***** M’tic* 

«isfe® ®t*®1* r*wf«r f^cTO* *eR- 
ctow foft ft to or, «f* c* tf to« fen*M»- 
«f** fit® to® fenwfffe* *i* 

eftf vif TO*tfii *t* *to:*ww* 3< 
r*TO® rot—*tw *t«n tow rfftftw 
TO«*i ntfc** cbc* 1*^1 ro *tc*r 
••fe f*it« TO** TO8-*fra* fen* *$* 
«rtc*tfTO® f*c® TOTOj fTOi ^ftf 
®t*^l* f*»r^tc** nc***ft* firo* rot. 
fn*tro* «rt*f«f *rt* from i fetor* 
nc**if* f*tf* efefTOen TOdfef , *tffetf®f 
fe*«tf*if *w*cn «»ftfn® row r ®c* 
*« nW fetor* topto* n-mfe f*f® 
®m ntm *t* f* i 

fmntcTO-ii-a TOtff wr **®*ti* n* 
n® *w srowr* ntc* fJtcntc*i-12-* ^fe 
wf%*rdTl f**t® f *t* TOtnt® Tow ro 
*tw* i fet*tf nor row* TOw ntf* i 
f*TO*tor* *t*ii, «*fe fn*t«f** fan? 
n*tfi-f**tft* n* «tn, ’jfnat ® c*t*®n< 
**ntfe *^* rof **tf*f® ro i *M 
f*w* *t*i ewen Btarfn*i f^c* totoi 
tof ro i wt< TOr *TOfe wffef®* 
TO* *ro* *cf PtTOcn* ®rt*f fcnnt 

f ac® ro i 



wart* 

vmm nnt* «cntn* 


fanes* s fastn ^tcn—>d n-fitf 
fitsnfi csfyfi ^tscffi 11 , w wn fifift 
*w* ffiwts?l* ft&tfi fifi* feoffees* ceiti 
««ffin 4 inifi\ $\m *»ti nfwrcfifi 
sn f^»rtc 5 i 4* mfy* svt mm 
TOf fi$fi ^fiT «ltfitCfifi WtfififiT fitfitfi i 
ftat* W * 5f f>5 fi"*lCS TO¥ $t&fa« 
art* fitfitfo ^fifitn fine* i *$3t< ft;yf* 
W ft <fi« Cfifi* fil *tfl «rtffi6ffi fid, Cfi 
»P*tl$ fag ^tCfilWl fit fit* I 

fast* fisSfl'«*nw 

** Sfitfi fast* fi$* CStfi fiMBl Stfil 
Cfi* I Cfit*t$StCfi fifit* CfiW ffiSI «ft%fifi 
jflfiCfifi 4fifi fifiJSI, fififi «tttofi« fit* 
itmniSf nfisfa fifmi «Mtntn stfi nti 
«w 4* «nm cncs «rtfecs ^rutitcnk sfar- 
stfiiii fsfin ^i fitii fast* fiw 
niton w* cfi 8 !* stfstfwi stn nti 
fit flji gn sti-srtfepn mftsif* cstfi 
tffii^t fitcs i «$fita sen* nro nfii- 
ffi**ttfi «^wi« Cfi^fE fifa* 
few *d i cgtgfi «rfa|B c*i% s^msi 
Itfit fart* ftfnfcr—** fitfin ffi <gn m 
cstfi cstfi cnfe rfivti fifinrcfi* c<fl fifmr 
gn '•d i fifai «n%* ng fart* ng* 
fawtn ttst msti ntcs; cfigg—ntftoi 
ttcs* feni ftrw «sto» *cfi \gtfi, 
fitw iniim ntni gem fitgtnj ntw 
«tfi 'fetscs w iw fitcs i spw nm 


srifecs* c^ttfii ntsi fangstcg fif fitif 
w st*n cnc* gfifitnten cfitfifiti crii 
fipi sms <A ncstm w m fit! i 
stsstfisti cfi fifi *n«ifecwti «tt*N 

ntst ftrsnfti, ffiiti’Tfifi CT«f»w frt- 

ntfi ^fifii nwfitort «a? fin 
firffii ffii fccwtfi wru *tfo 
>ffi?:<sf^ ^ srttof ftMtfi^ti f^n ^t*it 

Wl 4^1 filfiFft ffitifi U-h I 

«Rt^51 (Anaesthesia) fil cftfil (Coma) 
fits 31 ffifftfi W «TfiS1 JEW'S iififi 
Cfilfi 4t%CS ftfit* Sfifitfi mW StCfitSfitfi 
fecilffitl fitfi «lCfiS A I 
fit CfiFtfil CfiCf Stfitfitfi *ffl 
■rtftfif fit fiffifr* nfi^ ffian ncs 
firMtfitfi nnfl finnn ^tfi fitfij wn 
«tcfis i ffiitfi cfits stntfirt m stfitms 
stsr^rfistfil itcs i «r*f# nw, fit^tfi «w 

«t|» tCfiHRW frtfts Cfl fiW^ 

fit Cftfil Cfics WtfiW fitt^ ^tfiStfi ffiW 

fiffitfi cstfi fitfiifid *1^ ffii fitfi i 

ffi^l fiFlfcl StfifitfiS Cfitfi sj 

fentfi cA i ffiartfi cfi sfifit csrs stir^ 
fii "tfeit^ ^r»ffitfi srntfiR fit, 
^fifitCf «fiS fitp fifil fifi I ffil ^CSSCfifi 
sttf tfin. firti «*t 'fifi^ fififiti fe«iw fend 
fifitfivtcfi ffifes^m nfflfs'® nfe nftnitfit 
feciscffi cKt nififs^ \i*\ fecififitf ntl 
fifiws stfifi^Btifi fityt mi cslfi crtfi 
• to mm ffi^tn, fPwtfii frfifhnm 
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CTO Rtltl ffWl fail felWtl <tt%«1 
*fttfia TOi cn i itiii to* rih 
it? fan ctoTO» itcitii ni TOtiti 
TOWifaitit toicto fro TOti 

▼tit* TO* I TO ft<?tC»H ItCl! TO ▼▼ 
Jfll itVT 1111* TO1K Cl ItffCI ad I 
TOW flftfTOTO Cl 11 fclflljlfl 

mm art^w ft*tcn TOti cito it an 
TO, ci* n TOtca TOn ftan TOI ftci 
itfa i fai atatf ▼«▼ toi «tf*TO ii 
ftarti atn * safe fifai flt^cvs fafii 
fail fa* TO4 ill «titai fcnfafc* 
fcif«iij*fit ifttciT wtaratm, it** 
filfitiil, w, ftai ni <an It? ni *®Ttft 
ftfin ▼•TO icn TOfai ftui in ill 
Electro-encephalogram 11 E E. G-41 
TOJW felflfe* TOtafaca Wli TO 
▼11 1*1 ftlCf I ▼* 11 ftf*I flfal 
I. *. fa. w ntan itn tototo 
* ftlt*TOai‘W TOllltl, <5*tl 111 
*. t fa-ca itca TO arinai-iTO! 
ftnp* iftifaa n i it? ftarti w c®$i- 
*«▼ 1 *.1. ftf TOll 111 i itfitci ft*ti 
iai ftitw itfaa tof-fo «w *.fa.— 
«•* 1 * lafaca* utiatci TO itltcii 
iciwi 

faarl fafatfi, *11 *fm *rti r 

▼ten ma ftwtift itim fai ci, ft*i 
▼ifr ftfaw arm i ftaitil carctw to, 
cwciitac*aintm*ftanntpn ^tar* 
TOti ftci ftci ci TOfta *tfa TO, 
to to ntftmficii to ntftcu citn- 
Cltl |tn T01 4* in* if* ftaTO '•▼TO 
TOi ft, w ftan ft"*i* ftfai toI i fa* 


▼▼ fic¥ ftm^n m '•▼tft^ 
w t w crow, crnft *ifrotw ▼tari 
toi cro ft^tan ▼ci fro ntci i 
▼f^-TOtcn »itftcir it itntifta «rf#TO 
ifroi aivtft▼ toc» ▼ic*! fian 
TOni '•TOi ifoc*« ftfaiTOcacatfe 
▼fail's ▼icw fiarti *iftift m TO i A 
ni nft’M «ca fTOt^ln ici tor ct, 
TOffta ft arti mw ifroi '•▼tfia nwi 
icu *if#i cirntcitn atcitwi f atc^ 
itfTOf •»«▼ Itl ▼«! ci, 

ftari '•▼li! Ifapi I 

ftrarj <«▼, in TOd ? 

nil «1t^l ’iftitl 1.1 far*, ftt^ ftci 
▼til cTO ci, wntft ait«Tlcn ftan r««: 
'•▼ftiti ii l *1 ii ait?lcn nw 
if?si m m ▼nr« i«u ftci iti i 

«ni at^rca in ii ift-sMtis ft«i i 

A amti I. i ftr-w ci nt«n to, 

▼1 ▼tTOtlttl «lf cica aitTOl fll I 
A TOti «tt^* itiaii ftarti toi 
itca w csti m itca i faiai 
Wtl *1« 1^ ▼▼ <•▼ TOtl RtftTO id i 
▼I ▼ntca in ii wtflft ftari 11 nrtu- 
•fiiaiti ft^ii <a^ afiitd Rtifl nr 
cifi i «rt««tnti ▼!▼! I. i fi, m■ 
luw ▼ftifta lain TOti UHj i 
ton ftarti ▼titi nfe arm—l. dtfia 
(Tonic) ▼ 2. Clfara (Phasic) I «fll 
▼•TO TOtn t. ftr-c« &* to cm 
TO itc?i c*rti cati TOatfiantca 
ii i fatal «•! toi inti *m t *. ftr-ta 
ften lien ▼▼ «iati i^i aicai artftTO 
id w ift<s(atni cica T*i ▼▼ ftm 
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vmtfavt* 


[ 23* 4*, 8a VU1 


aaei cstn awe* atewi A n<nri 
aemfafnefr 50 caew 60 ata i faarfa <a| 
'•anal caew wterw nnfa na nwcnl nen—ca 
a* cnnftai fwi «rt*r*i wcnewl <fa— 
wttaai ate* atcnr w orf^r i wtnen wraai 
catwlatew wcaw nta wca a* cnfn uro 
nanwf nta-wac*a f=T«tw ana Wl fW nt|i 
atcnr atcnr *-<«n&i acan watl at* aea 
atewi c*tn awtfa af* * srwfwa new 
wii ff nnw, *i atm cal i wen acacwl 
aea wcaa, ac*« nan nfayintn nwn a^ari 
ns cn^l fr 9i ji ns feesaat^ nr, 
csta n^nta nfs* ss cant am a*s 
ana ^1*119 ewe* fws«M nta-sacsa faan 
snnta na ncaa faarta atfntftn well 
faarta aacal waa^ nitstsfawjtn fan *a 
m i nacnisa «rt%cww nears nc^a faarta 
«rwfs ntsena faarta «r*inl aea atewi 
*it* * natana ewes s^ nta-saewa 
Prarl% aea atewi ntntcnaw wenra f*ari 
^tca, nfa sta wtfw wfs atntsi 
wna new wentatn caew wtawwcant*n 
n<fw arnstn *»«rtft srtftcsl wtnfa 
faarta wfon fan^nsten «fntfrs acaei i 
wta* nwnta *1 ca, cn awn «rtfta 
ewartn ntnscin nia nrewa nan wn"^< 
atew (caaa- l$a, fata, aacnta Isjtfn), 
stean ewe* anwtsewa nta-sacwa faan 
*a m» wtJfsfnwta ncal wttwtnln faan 
wtra i fwi caaa sfTfta nfeewa nfca sewn 
latent a"1< wet ata, stena ewe* «ran 
caewl *1 mwta faan cnacs aten ata i 

fart «itfa4tws wtiw 
wcatwl aea wcaa ca, stfil faarta 
swat* wtai i ntatfaw fnw caew wtfw 


wna awfri wa*i, aaa w^wawi ira ata, 
atten ^ewata nt*i caata wa«tw wea 
ata i wta atafaw faw caew ytfw *eal 
«aaa ww>i wafarwa wawi, aaa wi caa 
nfw «rtateaa wtrwa aeaj ntafiw c*a wea 
caai 3Ftf%a fe«.n a"ae# faartatai ww- 
aw aai wen wcaewl aea weaa ca, 
wttfwfaata atat«rwta atarafaw aaK 
wfnw atwta cwtea area ata <aa\ wta weal 
«rtatai art* aea ne? i 

Legendre aatwiaawwtca wtw '^caa 
afwew caew 5 fa. fa. waa aat< caa 
wca ara w aaa ww *al5' ^eaa 
awew ^cwwia wea caai fw*wa nca 
caai caa, neww f¥ajw fwayw afaea 
a^caii fw^i wtaw caatcaa ca, 3Ft« 
anta wea ^a ^aa afww-cwteaa ca «twta 
^ntffwaw aftn^a ael, *1 waa laewwaa 
canta wca a?a w^eaa afww-cwtea« a 
nfintfa awT wai ata i *an aatwi caew 
Legendre «a| faitcw laa^w *a ca, 
ewea atwata aaa afwew *aa ewta awK 
^wfa *a, ata wew srtff w faarl wtea i fwfn 
<1 aata{5a ata facaeia faaeateaa 
(Hypnogen) i *ewe* ^cuwcaW njtnta a| 
ca, lafalv l*tcwwaa caata wea a fort* 
wacaa ata car? ata aa^ w^at* al wtaeal 
wtfi atai awa i 

Kroll fiwtn w aaeateaw afwea aaa 
<«wlS arnata aate^a aata cacicaa. 
ai awa <tt%ewa aear ^an aea facw 
awa i waa new, fnwfat Monier wtw 
«rtata a* caew aaa awawta aa rraw 
waew awa aeaeaa, a aa a atari 
«rtitew ajatew ntm wea i 
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Mr nft*t«fai c*t¥ 4*n c*c® 

*rtci c*, *t**rto* 4f*c* *8t* «▼ 4i 

4ftfa¥ 4ft# *C4 4tf, 41 fait* 119 
«rt?t i 4tw 4tw C4 «r*f5 4C4 ®tc4. cnft 
fWl, Kroll-fl* 4t«8t ft*fC4tWf4 * 
Monier-** 4t*8l ff4t4tt«r4— 4* 
ff 1 4ft# 1 <4* «f{*« Cft4 4$®8 

■t4t C4$ I 

C¥t4 Cft4 fawtfo 4t®, fall « 
artaitift* ffl% « «tff® «rr%* ¥tw 
*tl 1141 4t*1 nf%5tf«43 411 444 ¥81 
C4t4, fa4*8tfa* 24 4%tl <*¥ faff* \K ¥tC4 

**\ *iitirt <4f fact* fan 

4*tfa¥ nt? 481 4W Him 4*11 C4C® 
*ftt8 C4, 8fat88 ¥tt4t* ¥484, 

®t*r4tn #®Ttfa fafa* ¥t8I18 in 
4^5 «ftt* I ¥t84«f4 fai4CTC4$ 
faltC¥ 4t*fc «t*tfa® ft* 1 ff* C¥t4 
fcntt* ®*f»itf 4fan far*!* c?«ri iti 
C4, «ttflC48 faarHrtifll 5* 4f{S 
¥1*48 ®tl4 ®tt4 514 I fawfal Mills 
*¥& W *18^1 ¥181441 flfa *f|& 
C4t¥t¥ 105 fa4 fa#4 ¥t¥ C814 C441 
¥44 *144 C441 C44, C4tflS *^ft* 

¥®jt4 ¥*4t?t *ltrt8 4® 41ttt \fan 
4*t¥, ff* $tt8 fo* 44118 4ft*#4 
41® 4tT¥ I Mills 4¥T ¥T84 C4, f4art8 
C4lfr 44t88 4f*8#4 ¥81® C4t4 48 44t*l 
f¥|fel 44T81 ¥ttt*4 48 *81 ®t*t®tf* 
4fa4#C4* C &1 ¥8t4 nfalf*® 

¥1*t* 4W fat*C* 4tn 4tfc* fat® 
C4tf iS C44 ¥*fa8l C4t4 ¥18 I 

fffarrnVl 4¥ ff*tl8 fffetfa® 
48. C4 4**K# 4®r«T ¥tl* I ¥t4C¥ 4t4 
¥CT4 C4,¥f*j*fH Iff! frit* ¥C4¥¥ 


41 4¥tfa¥ 8t4tlfa¥ 4*tt#f #MttW4 4<tf- 
4FC4 ¥t4 41 4tT? I 1% ¥t*Pfa 47t4t4tC4* 

fan-fa«rt cftari &*f* fancftwr** «t«t* 

*t<tl5fC4 ftl * 4tr?l fa4¥ fawtft- 
C48 4t*4tlt®, C¥t4 4*t¥t4i 4®I 48 1 
®C8 4t®8 4t4tt4J ¥t4*1 Ut4H 

¥8t® nifa—C¥4 ¥C4¥ fa* ffalt* 4C*« 
C4 44W ’IltCfl ¥(®Jt4 48, C4 44CT 45*1- 
58 ¥tC4 411 ¥t*t8 ** 4t*4C¥* \41- 
4t8 44t8 C*t«t 4t¥C® 4t4 «84®4 
-!fa< <rt4tn ¥8C® 48 I 

4fit4i8tft flirts *fit® v 4r*8 4t®, faart 

4t4t 4^4ft® «f%8f®®tl ¥4 (Conditioned 
reflex) I f®fa <t8t4®S f fl far* 4?l¥1 
5tf4C8 C?f4tlf4C44 C4, 4ff? ff8C¥ 4faf* 
C44t8 448 4fa C4H fa|fa4 *¥ 4tf 4^1 
8t*tC4l 5tfat8 4t*8l 4t8, ®T4 
4t8t* C4*81 * 4^1 4tft4t* fN $f&8 
4C¥ 444®1t8 ^*J® 4C1 i|8 C4, 4t8 
4t8t8 41 fat* 4^1 4t*ft4^ 5RCW 
ff®, fat* 4t41 fa if® 4t® 4ft¥ I *^t| 
4t4l 4'.4|5f «t,f®*f®®1 | farl4®tt4 

4¥?hr C4 C¥t4 <4t?tr¥ «4®tC4 * 1)4 
¥8r® C84 ff|fa4 448 4tw I *Dt**lt®8 
4C®, faart* ¥1481 C4 484fC¥ 4tl, 
faart* ¥41 f5*1 ffa—<*| 48 8^418 

4 rw faart* *¥ft fafa? 4*4# *nt*i 

ff* 448ft®r¥8 faytl nRl 4*4 C¥t4 
48t4t* 4¥J ¥81 4f8 411 ^®*ft 

4Tf®,*lt** 4*4t? fai»tC¥ Ijtttf* 8I14J1 

¥*r® *itr* 4i i 

fm 9 wrti* fatan* 

4Ft*«l f¥ 4 * r 

fan *t*t* * faart* ¥t*i f4*r- 

C4tc*4—<*| ®4J *rt44t* nc*| C4 fltft 
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fftX 


fc*r wfrt, rtfei frtri $t *¥tf 
ftyff m fa <*¥* fanrttrtR 
^®?t< fa*frtft*f *f"*rc# «ttwt*fi 
¥*nt¥i fafat niWti <w !* ¥fr *rt«fi 

rtci, fi eft* fw **t rtre ntw rt, 

ffortff «mfaf¥t¥fa nfttff (Biogenic 
amines) frt fa*trttrtrtf fafa? 

wtrti «m «r«fa fab ^Ttf*r=r 

frtl—Serotonin, Noradrenalin <«f* 
Dopamine f faiptrtf ffart fftnft rtrtl- 
c&tfaf tfrtfif fart ffa-^frtrf fan 
CfC¥ fff I fa^fart Reaerpine Ifrtf'W 

fart 12 mv ftf-wff f%an 
w 24 sfatw ma tow f=rari ft frt 
ftf I «rt!tf Serotonin H- 

cwfif fart c¥fa nfwtf! »w ¥H 
ft* ait i ¥tff 4* *l?t«fl& ffF * ffartf 
ftil qftVrtTOII fal 5-hyd¬ 
roxy tryptophan fcjrtf¥if fart •fffafil 
ffrtfa ffort fart rtrtftfctfart mtifw 
n fa-TOTCff faytf <JfftSfo 

trcfri wnsw c®t*n Isiwif fart 
fi*i f^artw wtfa^tf fii csf*n sfart 
fart cstntfart si i <afr nftwt 

cfrt ®w a, ^v-vvewv faartf ¥t*1 
rtrtftfctfaf aw ron fayf* ¥tw frti 
rtMtfln i 

Nialamide, Iproniazid ^¥Jtfa '9’SJjr 
*ft ffartf w fcifI ffartifa fafat 

f! ¥rt cn. cmPi WTtfarttifa 
♦ftrPfoftrt c®rt rtrti to fenftfcv 
'•Sjrcrfa fart ffarrt wjtfartf 

•tfiNTi rtt¥ fti i ftt-vron fart* 

cftf wfa fi fi, fff wnfan fits'® 

ffi frwfa s»ii csr® ntn cf, sfarti 


«trtfaf*faftf fsfafafa ifarfifa¥ fafaiti 
rtw stftf w wr !f *t?K Ufa 
¥rt, ftwi >rrt wr« farti ffai *n# 
*nni 

«rtftc¥ nrtftrjFtrttf¥sfa*i-!jfaitfa! 
(p-chlorophenylalanine) ^CWfi^ ftw 
fan *3? fl I rtfl C»Trt Cf, 

¥t* fWl fff rtf CTWRltfa^ft 
ftrt VCf rt«1 I WfTtI 5- 

hydroxy tryptophan fart fc«I 

<tftl falfa fart Wtrt I Ctrtfa 
ffart fart rtrttcfetfart frntffa^ ffi 
^sft^ rti cfcfi ntn rt, f’tf^frti-faytf 
*¥aft» ¥tf1 rtrtt^tfaf frt« 
faarti ¥tf*l »<¥tfa¥ i rttntfawt^li 
*nrt< Itft« Catrtt^tfa 5 ! Cfrt 4¥ ft 
«f¥tfa¥ ffatifaf *i?W fartf f*rtf 
fayfa vHft i ^5rt carrtUfetfaf rtcf 
frf* n? fa«faf f«*f 4 «r« wftfaf® i 

fast! «fa*5 !Sf*r ^ (StC!tlrtWl1 

faarhi «f?fa w iJliff fc«ra <r«tf 
«frt¥ an*rt«far wtrt i 
faan ®w wffi, fff rtcsi 
fafaf fall fafa®trt rtTS ftl¥ I 
¥^fa¥f "fT^» litrtf ¥t*tft!l ^¥Jtfa 
fawrtf «R¥ iftai fartf fart® w^rti 
«rtffa ff» faw fayti crtti !f¥ 

\ltf I faff JFtfa ff ¥fftf Wf¥1 
frtrt ¥lftf Wf¥fa rtl, fal ¥tf- 
rttf fa«trt ¥¥t¥ fftfl ¥tf,¥t WtW¥ 
W¥tf1 frt Cfrt I 

f^ftrt Wrtrt^ frt ¥rtf Cf, ffart* 
ftfjrttrtf ffatffa! fatf ftlt Cftrtf 
(Glial cell) «W ¥ *TrttW «T¥tf f*4t! t 
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Hyden ? Ling« cifancTO a ftyfa W 
ifafftPR TOfaCTOftCVf (Succinoxidase) 
TO TOtW#i ffaTOTO TO-srsHti 5»Hti 
fa* *1 crt I vnnwitii cftcro crotv 

6? fcfffa TOT nfafa? TO I TO* 

TO?fa ? ntwi ctocto nfa-ifif nTOt#« 
m faft ? TOwcn nftf fa *rfa. 
TOTOTOpfai 

TO%c? ifa to njitc? 11 f?cn nttflft? 
?Tlftf TOTl nfi’rfo to 1 ^ 
iti nttri fiyl vt to foc*i? itifro tot, 
toi ufacm nftnfa toi ?«it< oro 
TO cn, fin—w fa, nn? ntTOffa 
ntcm to ?nf«ifa 1 

TOC? TO TOR «, flTO 1? TO? TO, 
TOl jFtfaqjfTOfa TOTO? ¥¥ (tfl TO 
TOl fal TOl C«ltf? TO, TO! 

TOW TO fayfa TO? ?fa CTO TOT 

TI TOtl Ifaftnirfa cicntfrotf Ufa 
5 fwftfc Tjrot TOIfafTO ft? f Cff CTO 
nfaCTOl ?TO CTOF HI cir® 

ntci cf» fart* «?* atocto faTO 11 
falfat TO? TOf ?C 11 


fan 'a ufattfl fata? ?tw 
ftarti ?«it ^ to? faf cnc?* 
?f ftifa TOffa to, to TOftftf ftifrt? 
^CITOfaJ 1 ftfaw TOfaf Ttfa? fart* 
at fa ? nftTO* toI nfWf TO1 to 
TO faf utfro itfaf w «fffa nf?it* 
?w? TO* fart* fajrni cron croi 
s«*n fart* to Tin ?fai cro «* to 
itlfaf ITlfaf TO) ?t*? ?tnTO fa- 
fa ?to nfacii to ?tm ?*i to 1 
TOl «?!*«* to ?fa yrofa ?vi fat* 
ffafa I TOlftf *1 TOfaf ¥TOt* Cfti 
nfatfi u to fiart* tok? ?fro ?fai 
fw* TOft fro* fatten ?*** 
ft? to 1 

fay) ? fal-fasiftft ifocn* top- 
cro ?tjfa fiwfafa *ft*w to citTO* 
wji to to ?fcit?f* faTO* ?fal5 
ntTO nfafa «rnki 1 ?fa njfanfai 

Walter Roscnblith*?? TOfa VIC? C»!C»I 

—toc« ifaf ?t?nfa wfa fiwfpn 
fcicf, ?t? ?tii nfcn ofa ifacf» 
1TO ^facf I ?lf 4fTO I 


*.fwfa TOtc? c?cna MntTOcni faffe to o c*i Snrt 

tow ffic? Ocn acrotn irpfafa fi«fas 6 ti cnfatnw 

ffim fro 111.nrifai fiwtcii 1TO1 cite? 11 ?tTOi 

fa»twi wt fetfi ftw, to ?cn\faf nstiTO m stfan ifan 
ntfi faTii wtro ifaftTO ntttcu to? itHi croc? 
iffa? toi ?tw i TOT ilc«fa fawn n?i nfaf 

itar 


-TOfaitn 







«tt«rft* —§fawti ft. 

<**. | <j: 741; flat mri-128 *, 

*Thlft >[<1J1-“89; atfMf—nt< f* 
TO*ft ftfttlJ® ; .10 *f?q wtWf 

J|l?, ¥ftftal-12 I f^T-15 fefal I 
q^itft TOf carftt itn « 'ntctf *iti j 
ftntei Wn i fawn Mm, %r*f, 

faftn *teitMi dffftrw wrfa- 

farlen TOtWl *?I1 *f«rctl 
ifatifi toj* wtew cnr^tw 3t 
*4Tttt 4J41i$ iftsft* 4fa1 Itfaffa 
Iftfft * ¥twi . fcwft 

TOtl iffal <flt OTf <flfl5 fan 
ntif ** i «w itvn ntfewifi* 
Iftqft* TO*, Mm * fcltllf «Kf t* 
'it* i<ft* wiwi * fatt- 
ifar farfi from, mi c**^ i fm <i- 
fit* m wiici, n fcitft* 


•ttfatffif itvti im ntii Mntw 
*tftw * unfcn * flit* to new* * 
n*far. *t w irs ntn 1TOiti fatten 
ifiitifo *H * unten *rn cAi A 
f*lt **titftf n i ftnm <«n iff- 
*Ni n totoi neitfan nftw in 
f nitn *rft® 1 *fcrt w 
cm fatten *nfii «rfawti fcfaitn i 
TOW, TO^tfaF fcn*ft ifatit 
citfi cicft ite* fifteen *tn n, 
TOc# fatten w *uHf *tjif- 
wrw nrw itfi iffefi fcwtzw 
fasti-tfi * ftwtfa mut* to «rt 
fiiei ntf f*#*i mfatfi itfit* 
arntfa* n efti frii *ci fa i ffe <n 
^Iffe TOfaRf faw ito to i 
fenr-itfo fintw tjifitfa nf** 
ntn itf fti i 


afttntnR.iti i 
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aanfis»r — sits woi 




TO §1 ft*TO TOT WX TOR 1$rs fa?#*, C***lTOl bf% Hf*C* 
yww *ra ww *t«r wt* *c* 'efct w *p* hi» TOtwnfe feitro few i 
i«wc* *** fir wci* wtfwwt* i ft TOrtTO *w «"tfa* «rc*t*R, TO fjn 

TOtffewt Wrw c**TO* **«ri «tfi **TO n* <*wi TOtit cwi 
w*r®t* «rt^^ nfe* few TOwttft* nffe*; *f?« to TO <iife nflR* 
*rt*w*tcw *tc*r mTOl w wc* ecfc ft i ftc*w **cw ctH TO, *jft$t* cwtfr 
nfo fe^ntwtH* war wtwt^T row «^i we wvr *ce Knar i wtwtsft c*w 
w* crofe *ictor i fas fe^ntw ch* rocar fwcnw *w to **l c*c« *m* ft* 
*c**fc CTO—wtfan w»* 4 , cwtfatwfc wtfawl aw *c**fi> wt*w TO* i 
stftwi *t*wt* to nro 4* cro cwc* r* cto row fSim wtwt* *i*wt*« to* 

fe*fa TOCfl *W*tTO *lCtfe WWW* ow TOlftHtC® C*CW* Wtft* fa?t- 

*t* wro tow cwlfr *c*w i 

TO* ** TO fU TO oft WJtWtC* CTCf CTO1 fCTO 1 <4* 

TO CWfi (TOW fTO CWC* Wt*CW TO TO* ** f* I cwfe *t*M CSWWtfT 
TOtwsfw* wtwen wislwi tow ow sir i ofc w* fawtfr f**T& rocw* 
WtftWsfWC* TO ytt* toftt* I f-*l* ftw CWWT WfHWtyP WtTO oft 
*tC* WTOt* **t TO l 

WtStW CTO WfaWfCH* TO TO* f*TOW WTOWWl TO I H**fW* *«Tt 

i»* to wttwtwi **i to h* i ow toj *r*tw cwfc wt*i fictf row wjwwtft- 

CW* *lfa* yw, *1 TO wtft* .# WW*1 TO TOM Wtft* CWC* fe*t s t* W*t 
CTO W|pW TO flfws S**tW ?*W CW **t*S WW^t* *® f«, Mtftftwl 

*ITO^TO ^TO^l cto ww cto cwM *ra$ani "tw«ftc« c^to 

CTOM TOtTOR *tftMMTS *® fH I WM* «WR« CWt-TO M, TO* 
ftsifc TOtfl Uwjw n*i c*tw wrw c^cm cMct t 

TO* TO C«MR WtTOf freTOffTO *tw WT*m TO HI I 
TOftTO tow CTOHtfr ITTOT HtfllTO (Marpcssa) «t«TC *taitr®^CTO 
mfro c**to to *rfro wtf**t* c*r* tot nftw 1969 to* 
15 ^ fro** ^c* T 01 TOtcw cw toch «iitt *t*t«r #** *»it*w 
TO*«*t*f fee TOcel i *fe* nfsHti c*^w «rtTO* *c«* c*tt^ 
^t*l TOR fen* fimfe cww i ffeeww* TO wtfiF*t* fewn n* n* cw tent 
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3 *tt 4 TOt 4 $t 4 4 t 4 , 4 $$ TO *OT I 44 TOW f?OT TOjfc, 29 & fTOYl 
$-»TW TO flwt* &OT TOtW *m$! (Mactra) CHtWfft* STttTO TO TO I 
<nffa$ wtofwfa ^<ito* wtu? 4* ww w TOrt4 Sotwot wtTO 
Wt-TOOT (Kong-haakon) tort4«l 4*WTO I 

TOTOta wtt<twTO StTO toctoi sfctffTO ww«ftTO to fro 
*]ifo*r i wi *itw« 4$ *TO* ww-TOHTStoni toi 4wfct wftfar wO 
TOW I TOl 4«H *lTO *tC4 ftwl W4OT, CW4H TO 4$ 44tf4 ttfN ‘•ftCTt 
«JtH, 4tW WOT W<1&4 C4t4 TO 4ttH Wt4 wft TOT H^OT TOI OT tfro 
*tt'S CT TO*t* 4 t 4 W® 44 , Wt« 44 f TO I 

1967 HtOT &fa WJtft4tH4 4&TO *t4 OT *lTO TO 4OTH I 
«ft^tw $Rw fa* cwtfr *tJW cro »t^ot to wprcw wtro wtw« 
s&ot 4 w-*i’ TOw wforertw ftro to wtw i wtstOT Htfa 4 t ?4 wfa 
TO tow ffi wto ’lit'? TO cwtfc fctwi fro tow 1 «w fe*t* ww * 
wmot to tow to* m to* cwtft fct*i wfa wi wtnft i 

4$ 4&Ht4 <14, TO* fa* WtC*t «(twflTO 4*4R ftpwi TOOT—&fa 
*Jlfa4tH4 ^&Ht4 <14 fa* 444 CWtfc OT, ftl ?faTO CTO C¥«te «A Wf4 
4^*1 4Wt4t4 C4lH feTO TOTtW TOOT Hi I 

ftOT TO CW41 CTO, 4TO TO 1000 C¥lfr OT WtffcW *tlfa 

cwi 44 toj*iw*41 w to—TO vrwifr fa ww TOt4-$4 hi wwtw 
wtaci Hgtors to TO to hI 441 TOt«r 4 * w? 4 W, «lfa& **fat 4 
wot TO* c»& TOTO 4tTO i 

WtCTfkTOl WW flRt'v-ilH TOtf 5 !* W rtw toi to w t TOtw 
41 *\1 &CH4 §*14 H^HWTO^SF c*wi WtTO*I H’HTl 180I& I 1968 TO 
'fll TOrt ft»l CTtt^ 55^ I H^HttH bsR 5t^ % U64H ^<114 ^Tllft«4 TOJl 
330 I »£|4 TO! ««f RPI WTO ^ttf, 4tCTl 44=OTW1 ^-»1W—fw, f*H 
•IW fetHH* fc*t« I 

toHOTl Wt»W WTOH—WOT WtTO4 WtOT fftl TOT TO W»1 

CTO H^OT WW 4Vs ^^14 Wt4TO4l STO HWtHHl HtfCH I 

wrtTOfW 4\ <lRto4 4t« CTOflTO *ftTO TO R«t%W4 H^tWW 
C4it 5tRll4 CTO StH I Rtft«l ^ RTO H1H1 WOT TO4*H PJtf I 
WWtW HHWt? HW 44* tolR H4TTO TO I 


9 )fof of 



®tfa® WtC® C® TO®1 ®^® TO TOtC*t® TOC® TOltl 
out *z* ftc® ®t®, to ®®il tow® *if®5® wtw *, ««f* TO®1 ®*— 

fcro i Itotoc* towi® *mt® toc*I toTO ® to «d i to ®ro 

®TO $TOTO «!t^ ®TCT® TO®1« TO ®tC¥l fcwtto jlhrtRw 

tot® *®wi c?®t ®t®c®, oil fcrol ^Whi ®to® ®*fjc*® ami* «imf, 
crolfa’faK-ftatoi ®tw® nStotc® to®i to ®*t*jp® crottotf? »ito 
to* *®i ^ *m®® i i 

wrow ®t®®t® fcTOto® ^if» ®t®wi ®t®t*l *ifTO®t® 
*®c* *ttc® i ws to w feTOto fttpi c®t® *|Wtf ®t* 

TO. s®® ^f®ft ftwl <«*&i cto® ®« to toi ®jptf® ®wl 

feTOto® ail f®*pi ®tofe ^f®^® to* *11 to crotw cvwtop to 
•WftTO ®fTOfi« TO TO i a& <TO *t*Wfv TO*: ®1 TO &TO- 
to® w® «w *t® F$to® ®®f *to ®Ht^* to cro i ail ftorocif 

TOW *TO 01* *-n®-*®Csr® TO, ®t® TO Tflci® tot*® 

to TOWft «rt*w to sftc® to tor tefuro® to i 

CTOW l*MWC®® *fc TO. crotch TOTOitPW TO Wit ClCf—1*| 

tocto aw ®wi c®% i£t®*i TO tot*® fiTO « fato icot aw l*t® 
TO-f®**® To ‘^«® totTO Wf-ro ai®< Cf tC*m|l «r*fa CTO1 CTO I 

1947 TO® 12| cwrttft ^to® TO C®1* TO® 150 I® *TO® &W- 
#1 toft*, TO To ®* 1*«ftl Sikhotc-Alin TO®t»lt* tot*[t4 TO llOfe 
fcfHWC*® TO I 

f®® TO&® tolt® WHfiF ai*| «(** c®, **C*1 *1 f®*p! *tf®®t1 
ftr*t®c*® TOtro *®i c®c* to i fc*t® *k®4| &*hto® to i 
*1Wll ®1® 01® TOtr*® OISTO *®, «1® ^ci Cftl ®1^® ®® 1 TOCI® 

TOt® to® to Ito *t®® TOincroi c*tto l®i-®^n® «iff* to® 
toft® TO TOfa * TO®ro® ^*1® I aiJ(®« ®C* TOC® c®, TO W^ITOat® 
®ffrt ®^? ®i *® TOtott®® to® ®c®« *wl *t®tc®® ft® i to®i® 

«t®* TOw®®to Nto fiflpr tot®rt® ®t*® c®c® ®t® ifMW®® 
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TO I CW£t*t* TO*«f»l <tfa *1 CTOt* f*T?tTO *& *lTO*fa* CTO *T*? I 
TOt*1?: (TOIUH TO fop *13*** CTO fofHTO VW? *$ I ^ttefftCTO 

c*t*t* wTO? TO** TOttn fewTO* TO TOf* «te*rei Mr ?*i 
ctotoi 

vrrfrotTO f*?fc*?1 c?tc*fTO* fe?i-TOc** *& toM faitfc vtTO 

*?fr fcTOtW* ?:*, *t* TO Conon Diablo I ?t*T?t 0|C? *Jtf*OTl 
*tTO*1 VTtfacTOt* *** fc?WTO TO*? «ifTOv ?*1 TOT I Mtftw* 

*t**n, to TOtcat* to «rt* 5000 *s* i <** vt*Tv *t^*vi «rt* to-*' 
^ ffo* am f*TO M «rt* srt^wi t to? <**r* < 4 ?$ forfr 

*ro ?ft ?*ro to «rc?rtw=i to? tot* croife ftrTO:?*; v<k 

fTO faffC? *J*TO TO CTO CTOt* ?«I1 TO1 csfo *1 Oil fc?t-***C** *? 

f**tfc *1?** ?ft ?*cv to i 

fos* TOf*?t* 4$ *?w* to? to feTOtw* to ?ft tow i 4* 
tot f?$ f?* «ttlto to TO'stre «I5** vtw c*, ^»rc4* &** c*c? ?T* vfo* 

M*i ?*i to *iT*t* 3* i f?i f*TO cto $£ts vttTOfkai **i 
I OICTO TO **, TO? f ?pw TO' Vtfaf? * fsfTO TO 
to?i *tw i 

TO TO*ns f*r?t**i *cfcw, TO tot fs$ TO vtfofv ?fo*r- 

TOlTOl* TOT TO** NM# WTO CTOtWTOtf* ?TW ?f?*l VtMt* 
CTOt?it> **c* i TO uq?-»t’ efsK TOftfafc ^TOt* TOc** 
?* ftfo*F TO cto, f**ifc ^-TOrS tow ?*TOrc? t TO fofc* *lfor 
vtw*f*TOc** antftfc *tTO* to ftfav tow fc*w* fro—afc 
fofMTOi* c?afTO» TOtW* TOlftTOW* *1*11 rtc? cat?! TO c*, 
TOt^ ftTO M TO *r* TO* *TO I TOtW «nt& ca ?fTf? f-t*itro 
TO?S i>t?1 TOW. VI facstal CTOt C?t?H TO I ?* TO fo*1-TOW 
w*t?Hc?tl& wi ^tfostwsr caTO *«TO? TO* $*hi fror€ ow 
TO* TO^t^f ?*1 to !« i ?t**i, f**t^ wv *&tc? ntc* 15 to w^itfor 

frotro* TO—oj?*i ?«rcvre *c * *i i 

•jMc? ft? ?? tot? *v ?? fo^tfnti vito to, ?1 Mr ?*t Mfto 
TO TOitw i vMtw fo^rt f^rci* **?* to—TO* *1 snttTOc* to 

to fw? *tro *rtc* =n i vhitfi ct TO v**? *iror ’tron ** 
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rati 1970 ] m. am.* Row. 

fq, c»i ra wtraiera frral «iot fcqrtw raw i $qt*ttcra aft *rt*ft* 
raftwft ra era q? "te* Irattwnr rarra 
•rtw i fra qfo ^ti * mratlra cq, ml qra* fratft fo*wtiwq raji era 
crai ra eq, mra fq*tm rarat mw* *qq^f—*rai«tfo rati ra qra 
mrat? *$V9 ntw t rawst ^fqqfa qfijqra «rf% craw ra 14 qtl»i 

era l*tPte rat* ra mTs ra “terat io ra l*tPi* ^c4 *m eftra i 

fli ra*l 'srtw^ fcqtPftra rafa* fra ra'ifra raw *ttfq ft i 
•^t-trarranrt ra*—qtfra rat* qtra «tttofaqtft* 
ra ftfraqqfqfttra Irattw* qqwi era rai i Iran* 
ra*t emwwtifcq Iraqis rail qqi cqw *ttw i m&t qfw irate* 
raw* ill ^i ra citt* qratra *!** rai, *w mq raitlt *foq 
*fqra ra« mfq* ra rawi i aft litra qfa qqtqttw 

qqjstc* q^r$1, *w rai qtra 1& l*£ ’jratq aw crateqq 
wr, qt «nw raw ffra ra llcst*. l*q * qfra itwftot mq* itfirra 
«ira ^1 mi *raq f«*a;*?1 rttqq i 

cniwsra wt 


<4. <4*. 'Q f*T. <4*1. 

as. am.« Pi. or. rai ^ cra*i rai ra ra mqt ftcrat* qw 
ra—Eight A.M. qt Nine-thirty P.M. qtwtltq RtC** CWI 

mtlli qt fa qtwftt? *ieqq qtfa i fra rawl era era* fa— 

ft rat-ifa fa ? «r*wl cqqi qti—rat $ftl qi fa r A.M. ra P.M. 
&\ «f »Kfa$ qwi« rai 1$ rat Anti-Maridian wft* wfifartW* 
RtC* 'art? Post-Maridian cqftfaqtwq *fc? qt cqftfwt^fa^ \ 

«rwiqq ra 24 q^t?, m<t* fa « qtftj pw q*rtJT pq i 

tftra f^tqfl» raffwis? ^tqtra «9^r«q «rfq wt raq 

•ffaftrs ifra • w qi c¥tq qtf% ql cqrt^ era, ra, c^lits mqq 
ml ra-fratniift ftraq rafim, wtm rntq st* cqtq qfra nw qv, fa mrai 
wfan ra c«, mitftsf fraltwra ml #!*r-fratq| ntra rawi i 
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<w ffanr «A sfaK 'rttf 9t9*fci 9*9 c*t4l c*** ? *#9ti9 vmi 
*tf9 9tfa 12&1 *4**, *t94 cwr^r c4**fc wwm *tf*4 tfrftl* i 
fan*1 9ttt*94 frow *&*9tc*i9 91*9 9<fe ktiwin 9t9t*99 ctwi 
*t*4 «i»9* 44**1*991 f?wi f*9l9 *9t*9 fe4t*t9 <:«** fa*** *t9* 4*9 f**9 i 

*tfay 121 M c*t9 to cm, 419 & cm-* 9t9* oti *19 <4*fci 

ffa; *4r* *49 9*91 9ifi 12&1 *4**9tfai 12fcl9 4i*&1 ffa, 4*frl *qf 
ffa vfr 9ifa9 **4* **9 i 9^41*9 9t9t*?9 9t 99 9fa vtc*. itfai i£i 

vtrai <$9 *tt*—-f** c*ft 339 «rift9 *1*9* *1 *49*19 9tm«i 

**9^99 I *191 **9fa*99 CV99 **9 ? 9f* C*1 91* 99*49 9Jfal9 | *t9l 

9fft CfW **99 ft 9% C4*4« *199 ft—*nn **9ft*99 ***$9 Mfafift C9*4 I 
f** vtfakcv C*14t9 r 

9tft C¥*4 *t9l *199 ft *t9l **9fl*99 f?9 C9*4^ I 9*t9*99t9 *4 
*rff, 9PC9 °S[4 4tC9 41*9 fe*tflT &fc*4l**l *4*999 4$ ft* 9t9t9 $4*9 
$*fr 91*9, Vt94*9 5*9 9t9 4f*59 fa** I 4$ C9 *p C4** 4f 5 5*9 5*9 4l*9l— 

9*91 9t49 *41 I *941*9$ $lf**9 4t**1 91 C*9, 4$ 91419 $4*9 

$*fe 4(4 C4** 4f»5C9 9*9 91*9$ I *$ 949 ft* 9t4t9 $49 $*fc **91, 
*49 9*91 *991 12&1 I lift *49l 12$| ?*91 fa*99 9*4 * I *t9*l9 C94t9 
*4** f$9l9 *9*9$ 9tV 12$1 4T*9l 9l9, 9l 9*91 f*9l ft*99 *49 I 9$- 
9t9 *1*99 **99 91$ *49*19 fa*99 9l«9*99 f*9 91—4&1 ft*, f*l $t*49« 
ff9 9$1 9H9t9 9191 9*9 *t99l I «*jnit*C99 4f*9 ^*9 TOTCf I 

^lf4^9 99V V?«TC*I Wt9t 91^991 *t4 *19TI9 ***4lfil C941 ftm I 
f995 C94t9 91W 99lV9t9 C94tvftlC* 991 *9 Latitude, 9t9 C94tv<9 **9 C9* 
C4C* *f*4 C9* 94V f9**, C9«f9 *191 Longitude I oft Longitude-*!*** 
9^ C*99^ C**fe C*d 9tP* I Longitude-419 99t*9t9 *t*f9* C9 

C*t9 C94t**^ 991 *9 C9f9f«9t9 I *1% ^4 949 dfc C94t9 ^9f?C* 4t**, 
*49 «tt* 991 99 Anti-Maridian 91 4), «ir, 9t9 9fV9 ft** C4C9$ 991 99 
Post-Maridian 91 fa. <49. 1 

*19*9 C991 12frft* f* 991 9*9—A. M. ? 12 A. M. T 91, ft* 
C991 12&1 ^9* 99 9fa*9* 99, *&1 ft* 9t4l? 1899 I «** 99l *9 noon 
91 ^ 12^11 C*9f9 91* 12&1** 991 99 midnight 91 It* 1^11 

91 99*9* *9**1, 12 night-^ 914* ***1, fal <1*K*#lft 9*9 9C9Cf 991 
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**11,1970} <*. m- * ft. 

*1^toctoi far *tc*tfct* ** «*v croo to c*r»fc e*fci f*r. «**. **t*t* 
c«*f* it* *tc*t&t* *r* «<* ctcto to c*fct <«. <«*. <**< *t» 

fw* 1 

T* *t*t* feTO *tc* «**fci c**tret i **1 *t*j pPFtsi TO I TOtTO 
fc*rc* ^ c**i to fcs* * ?fai *t*ti:*t?t **t *t c**n 12fct *m*t fai 
cTOttr* TO to *to? 4 *rrcifrl, c*c^ c*mt **i*t*i cw TOrt* *it*i 
♦tfar*--C**tt* noon *t* *^1 C*St TO I **1*1*1* TO *t* 

crofa** *ro to to* i to* toi *t*i *tf*to to* i 

<** TO *t*t* *tc* Local time *1 *Tt% TO * Standard time 

*1 *t*t*i toi c*nM ***—**r*t*t* *tos 4*^1 *t^hr to, *ta 

c*t*ttc** *ttf *t^t* to i tat *tcf *tq *$t* ** **t* i 
TO cto c*it* *f* **i*t*l c*c* c*n*t#tc* cTOttnr* TO *TO or* *ti 
c* *tft *f? *fct* *fa* *tt*r TO TO!. *t*c*i c* *tft «tf* to 1 *' *ttw 
*t*it to <«fTO *tc* i TO *tft* s*i*t* c*T* <a*ti dftc* *t*- 
*t* *t*t* c**t* CTO <t**t* «a*tl faftl to *ttf, c*&1 c?«*1 *tt* 

Time-table *1 TO *tc* I C*t *t CTO *t* **I*t*t* TO- 

**t*1 *f* CTO C*t *f* TO til** TO fat* **C* *t*,*tTOl *t***t 
C*t*!*1*I TO *tC* l CTt TO C**ITO, TOtW, (TO-4TO* *tCW *J**t* 
**1 ** TOt** TO I i *&1 CTOl ** <** C«H TO, TO TO- 
*tTO c*fa «a*tl TO*t* TO- fa* i TOW** C*t Standard *1 *1*1*1 
TO TO* 4*!tTOtC** *TO* TO OTtPlI I 


8 



attRtr*tR* TOtRj **f?* to * vetm *c4 TO, «rr^rf% * 

wf<* 1 c*t*i to« to* c*tc** *tci ftiara ** i *i*t* urofri *tto 
TO c«tc* <4*fri ** *?cw TOtwj fa to r TO *1 to* ^ w— tor* 

*t«* R&1 R^SC** ftwi fal C*^$* C*fctC* £Hl»I «HMHW 

fatofei c* fa, c*fci *tc* cTOi wto i *tfa **i wm«r, to *tTO 
TOr TO cqwi c* *«!1 t»*r*1—4* *< ««$ ** r, TOt* *TOfa ftTO 
TOR* ** w* c3r c»rtTO *tc* to tow **c*l 1 TOc* c* CTO 
■nr *fa* *m TOntc** *t^* fac^tc* *fTO to to-w** *fa 
TO 1 TO C*ft. *1* C*tTO *tR* *C*J to *tTO TO, Wfa 

C®TO1 W$ ** **T® TO I 

««fc *jt«it* c*c* to **t sc*i c* ( *t**i *fa tjcw **c* cto to* 
Tort ft* TO-wf* *ft **c* *nft, tort c*fci ft* *tro* *4- 
*t** cTOi *tc* 1 <artRfc*t* ft* *s& wcufa «** ®t*i* *w, c* 

C*t* ftfafc TO, R*^ *tR 4* ftcTO WC«t* fafacw §*l* TO* TO CTO 
StCTO* TO *C3H* TOtWJ C*fa TO?* <J**TOt** **1 W I fa*tc* 
C*^ *fa* TOC* tt**t* fc«,TO* **1 **, C* TOC* TO *tC*tRl **fa 1 

<*fa aftRtRt* *1 *wt»arr* qjlto *ttod* tor wntot* ftwi^t 
fat* TOl*i tfffa* I 1877 TO* dfa ftat^t «arfTO C*C*1 *tftf* cfrf*C*t* 
CTO TOC**—*t*CT* *4** CTO fa*f* TO-**CTO *t*tRI *fa ^*ft 
** ^5C* #tto C*$ TOfl *«f*fa C*t* <Jt^TO W **1 TO, TOC* 
C*fa **f*fa CTO *tTO TO* *tto *tC*TO CTO*1 C»fa TO* *p«1- 

sfo **1 fa w r difaTO* »A wi ^tro tot 1 

oqtoq TO fafa ^m^c* cro ^*^1 =1*1 ftc**, «tr» fa* *«*^1 
fttotwi t*W TO % *1. ftR?T owfel 5tw WtRl 1 faftc^ fafa me**— 
PtTOfl toi 4*ki ** *?«* to to Tor to to,*i TOtartew 
*cw to to to 1 TO to ft w fiafa *c^ fafa *nrcv c*tc^^ 
c*^*w *t*c*i *11 qgcvta c*V|5c** *^tc* *«fa** **c**—4t *ci* 
TOtRT *tfa *tTO* *<1 To TORI W TO *t**t?fa, *TO11 TOl TOi 
*TOtR cTO, TOtartew TOR *tto $ to* t* ewte* ft^TO *c* TO 
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«W&1970] ■I’*-*** 

fin ®fa*1 ®TOR—Mary had a little lamb—fatfw l TO*R C*ft 

tow TOtnrt ®f*»tftfl % ®n ct! to* nwcf TO frorc ®4** 
ctotor i w»i faTO *®*t®-<w f®, fa** i *tTO* ®4 to® 
*tfi® *t®fro w ®r* to ^rof% **<t* <«t *t«m «kTO *!troi 
toto toj w *® to c*m i ftfoi ch cto »*f®TO* ®ioe 
wrorat ®nr* *itTOri i fasro* ^ *nfiTO:® m*i *ff«rTO 
c*it® *itro aw ®*c*n i toi mm ^tr-ww citS ®tf*st i 

<$m «* wt'srr^s *to—TO t® 4®ro *wn ®*i toi f®«tw r 4 |®to* 
*mfe* to* »*r to® fenfe ® TO*#t to:* i to «rmto* 
y\ *tfo® *t®f® to* *r®*r c*caft <n® i 4f®nsT c* to* *t*lwj »r?c® mm 
to *ihr, to *j*r *c®t— ct! to* to *11 *tro* »ttc* 4*fct n® 

W* TOTO df®r* *w f%*r i aft to «tt* TOt* oi*fet 
feK--a* »it*tc*T TOistc** to TOtFfl i 4$ TOiatfr** tow 

c®t* f®* ®t*f® ®*t® *ti** ®H® m i *t^* 4$ ®-ro* ®c*i 

ft® TO*rott*^ vtviTOfe* ®fro ** i TOWt** <i& ®to, to to 
to* »i* 'scsfo** *tfa* <$z*\ i <?ft ww ftc** toc* c*t®i fafarofo® 
TO* to® c*t*twi to *tt® i ^5* ®<siTO*t* 4 $ ^fhnrn ftt** 
TOc** fc*t* ** *t® *t* t*TO ®ft ®t* i ®** <ifc c*TOf»t* 

**$ ®*-»n* 5f®* *t*t* ®tc*t* 4* tom* i \<r?wn t&ww 

5t?on c?r^t?r ^t?f® fm >rTff to toiwe 

«i?1 ^t^t« ®t5t2FfW® k*\* i ?«*t* «t®1 

^tcn c«, ®ntaFtw?f f® wi® tot* ^*if® ft*ii, ®t? fc*n fsi^? 
®«ci fcn stTO® frn c?^n*^tf!%i ^ ft?n® *& nmiAi 
f?n dE iffcvf ^t^tf ' stfro (wn fw, ®nc*r 

TOiapni^ ^it®w i to ®n t® «rt®n® H*rw 

«W TOR ^TOf% ?:«? I 4W3I *?5^ TO 

ciro ^*n fro ^55, c*rcr? toi ®mTO^ crovtw 

c#c*tfH *pTOf®5 *to cn^i ft® ^®Ntc^ #tro «wu« ft® 

»U®I W5f TOR TO I *ri&TO C®CT ftpR 

TOnn ft*n toiW "Ito TO®t cro£ «nr® ntfw i ^ =rf=n 
R^fiTO to to £ct* TOnir &\m fnfaTO 

®«t ff l TO1 "HMTOR *t®f® I TO®t*T TO«1 CT »W 
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CV*G CWf *tfc, PTOfa TOT 4 «Kftnfc **W frlT® * 
«twt»i CTt m *t«tw pto< 6 c«t*ii n am ctfw or*<6 c«fc* fwi *t im 
tft* yc* csj«!fi i« i ^rtwt c* *r aw* *wt? *ft, pro fir ofc it* ctf * 
4ro* »ror tof ftfat * sw* * >rt$t^T teft *ii n i 

<ifc«tci miw to its sttfi* *wfa itft« «rt*ft¥ \pr *tt»l ** 
w tern *rofc mm i cto c*i#ttss ms toto ®rcft wtts i 
4JI^ TO iCSStTO *ro <«it itWF* P& "TO *pstlfa* 

WCi t* iil SCI Stti I «!t»IW SSffc "TOC* TO K1 *mti 

** m\i foyfe?<*)?* *rofa mat i ow faro mfttfi sfa* oft 

KM* Stitts? TO* TO its CSPf »tt«f TOtS mi %S*1Sfa i*1 »W I 

*rofo* stfsri cifas *w$ fs*fct slfcs, «ts ofc *tsfas mm ^ftsi 
ioti—> tfr to wis pfc wnr 3-tsftfa »si ^t* 1 w i 

*rt*fti jpr *ffs?!s «its to cTO* citate oft urn sim «tw stsif • 

s«Tls$sts csts * 

* -tsKfisi ftetn, ftf Ntsi, "rtfsfacsis i 


<*W 'Q fe'SS 


1. *rtfatWtfi»*fi? 


sifts sts, 


fom 

&— 1 . «mfcsttstlN tfiro ststsTO ’■rtstiTOi nst«fcs$ «t^i 
fsfas *ists cstws «tfacw fastis^ o«n wifi \ fartfa** flsw* csti 
flras ft*ftits wf «itsi to *rotw ^prtf^ar stas sfarotti stst css i 
dfc wt^t* *f*t<fci «irfl>4tc?tli>* s*ri ss i ^rtftstwtfrir tfstw 
srt^ftftsi, nfafiftstiftpifts mfi f«rtfs w* nt**i ^ti i ^nitfnft- 
^fw ctfN 'sr^ ^ artTOi «i^s ant »» ftfwvfawtw arm- 
aw tfi#fRitlN wm w\ n, »trw tof 
4 nj*wWn, «firntlPw, dNrmWK o mw i ^N w t* 
i ft fa* «ttff «rn-*it^pr Vw ««n faFit* ftfa« i tttltfch c*tn 
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rtwmtwm wi aitinir ftfwlrrt mt* mitftitCTifcw imti 
¥fl fi i Wms, irttufiit, mil, fc. ft. <**^fftr citn mjtflfctcH- 
fcow rnit ro ftfwcwi iwj iufto i citcw ftf** wt wti 
itoi *w mrtfortwtfttirc ftwi 5m *mr 31 1 »iwin *\wi fwti «*&ft 
it* *m fo t n t ftcn «tnfa «tf 1 

m atffa c?re to 1 ? *nw vr-crt ft^ftm 

CUtCTOI C^t* C*t* <TO 3 I W OlWfl Clft CT, ftlftwl* 

<ft*fa centra 1 «A faftwi ^ wl* m ftwt%i 1 

ft*rtrc ftfa* mjtftttnitlitorc cut* ftftnr nun fW#it 
fait** «15« ciftorcw, cro—;:*tfafafti«* wi rtftftfaw* 

mil* m 1* 1 

c*tpt* «tfaw ft*rc* ^jt&itntffo ft$tw **tfrl ijft 1 
<*rc*tw ^ «*Nf cut c*r*i fes* ftftvmtw ^rtfotwitoi* 
*mt* m*tftifa 1 4 *fo *5 a*wtw c*t*r-«rfat*<&** *i* *1* 1 mnftitni- 
ihr fac* <w *s uprii *to «**< mui **i *1*, «ft*w *t*$to 
c*tc*t* «tfac*t** ft*ts* mjtftnartlN **1 w it* \ 

• m cifa* ftftfir «nto Iwftftw, fort* ft**, fftfW-9 1 


*t**t«t^ afffofart* &m «t«C5* itiitii nc* fcfci <** itintitnr m*M: 

^<S1#5 (tifr *t*lt*t tafll *tl1tW* *¥ WW I 

iitftfl cici 20t* fnft fn. 15. *t*. wti'fii mitvifo *ft*c*i cuturt* 
«n t*. <1*. mft. iff mtfif *<itc? *t*i «#« fw *it*ft *tatftfiiri ic*ti*— 
*ti—wtittii nwiirftm |«?l ft*ti *t*n **&ctfait*-citfoti *V nr* 
#n nwti-mtiti cm mfWwti 4f sft, mi ftuti ft^i u 
^ ft« ’70 T1C¥I ftlf ¥« cwt ci ftlfl nfiitt citfliti ICICI, 

¥ftci mil Ititcwi ¥tci ¥t»»tnt¥tw «ti <5icil rnWcn *iwttfW nc* 
’•tiftw nciiti w wrttfHw imiCTi 
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®*i TOt* iftftwti? ?w?, wti: 
4?fvft*ti to® ¥t?* f4?i? 4t?it¥n 
=111 Wt^.fiiit^lll TO?, Wtt-fiwtt 
« 41?t*4tfafl9tl (fli ?¥ 25 URi 
TOr®? c? fan?? 44nf« ufa?, to 
to to cwi to* *i??ti;4iinf?TO 
cro <n?? «?¥ *fa *i?ITO c?c?i?, u 

¥?t?«*?tf?? IVfltl * C»!tf«CTlfe Itftlt* 
4tn f?i *ffi$t? ?t? f*?l& cm 
?9? 4i?t?fi*i i-ii* '•iti¥i?t»i, 

fai TOt tot? ** 4if®*i¥ c«rm 
ciin? i nnti-pflw until? to 
4t?f«¥ *tnf?it? cll¥ **l?f?lt?-235 
^f«itwi ¥?U? to TOt* 4fH wt? 
nft.f?** sot* fcTO ¥iit? 4TO *«ic? i 

4??tt-C?t?1 *1 4??tt-fnjs it-* 

*Vtt¥? ¥11 C?t¥ U C¥?, **Wftlt?-235- 
oii *mitfa*t* ci% l 

piifeff N ¥tiit?t* it*?, 
ifa? wttfif * ?ut« ivTO? c?t4i? 
toft ¥iu?i TOi*? *fntt"ifv ¥ft- 
llll CHtWt? «*? ft*? 4«W* 

toi??—TO t*? fiifi 4W¥ ft«*t?\ 
« *f«?ftt? n^ ¥*¥tw ft** 
ini?? i n??tl-ft*ti?i **t^f?¥ « 
Mtiw 4*1 *tfiwi f?n TOi *«f«m 
ftl4?l 

TO*1< if? C¥t? 4?t? WtlcCltll 
tofi ¥?i* ??, to 4* nftifa* 

¥t?it?i ?lt*i TO?* it¥i? i fiit? **n- 
ftftl-235-*? TO TO¥ TOd? ??tc4tf 
TO to ?i • mun4??tt-ftTO*i4t?? 
¥it* w w ?ii i 

m itw? ¥U ft«i fwt tor* c»i$,- 
tf*f ¥tlltU TOW *Wt% TO* I 


*?t? cTOciftlt? **nfnt? toft TO 
*1 4ntirf¥?i pfti w to**i ¥f*ci 
CTOI 

TOt*$i? 41? ni?tl-|«f* wc» itff? 
ivit* Clt¥ flit? **llf??t? TOltft 
fir® ?nf??, fa* itTOr? itu 4*t4 
?tm U *tft»I?t5f ¥t*lt*It¥tl? 4tff*¥ 

**i?fnt? until? nfiwi mi? i 
TOi*i c*n *nfi? ft**! *tft?ti 
citftit? we?, *i *ri?ti:|« l lc¥ 
fate? until? to afl^t? trtfc fofk 

¥?1 to i 

n*?ti:^fitr» fifel? ?fi?t? ititiu 
^Clf?lT?-235 ¥ftftl C4i^?-|l??Sc?l 
?*? ftw *?tl TO ClflC? 4tl? 45^ 
«HI niltt-gito l^li^ltl-238 cic? 
*c^tf??t?-239 •rt'eii ?n?i *c^tf??t?- 
239 fi¥t«Ri?Hj cvwftn *r?Ki 

1974 TOW «N* ^44* 

HCTOC*! *TOTI 

??1 ftlft Cll¥ OH. 4t* 

4»tfi« *nti? 4fH—'TOfti ntfti 
icnu inti ciitiut? ®*? f?#? TOrtl 
TOtflTO TOlt? Cl, 1974 ?tl?l 

?tirt?tf?r «tii«? fro csiti ^fi ftn 

f¥l?tim? «*l?l fftl ^*f4f ?ft¥tct 
•wirri *toi Rti* i 

It? ?¥ fTOtfl^tl ^gr« 4tl *lt¥tl 
¥¥*fH c?|5 ^fl^f 4lt¥-f ¥11 w ¥11? I 
TOltltlff ^lfil¥t^1 ?l¥* CTO 
01 * 9 ft? *44? ¥ft¥trtf fro *<ft« 

?tll 

1980 To TOt? wtroi ¥¥ ?t4tl 
f¥l?t4t? ¥?l?l fft? *44? ??t¥tl4 



**il,is70} ftfrr 3 n 


fenfl* fW-aftatW 40 ftnt* fircntftfet* 
tom' ^ fenatfc fif*mt* fern fir w 
•ffirft aafiw a*c* ntaw i 

aafe *ar aft* 4*tKf fire* at*:** 
natatn nf*#nt* *:* i fa*tww* 
atw nftatn-npuTt a a^%f**i-carar* 
*t**ta f*wt*Vi at ^*fvSfc4» fcaf* 
awtw l 

c*n*rt«ft cfef»if**rsr astm act *t*a 

«t* f**r* cntntcntn *j**f* nftatcn 
fena* nth:*, a** cn at**'*!:^ 
caniti fMtw* mfaa ati* a«* nt*r* 
*:n nw ** i 

1974 nttn c* aft* fenaife natatcn 
nthem *r*, cnfeca *:* fan nten *t* 
nftei* 20 to aatn* aafe «at I at* 
aft* atntnV *j*s* *t* i at *«*r* 
*rat fe^tantn* afiwai *4* a**t* 

n* ^ffttalfci c«rca nftFitnt ?*ntirt* 
*cafc at*rt*t* *fanja* fen* fie* 

at** **tnrnt* at$fn*t* A *t*t* 

fatntfoh* *c* ita c«r*t* C5*i a*i ft* i 

an* *tafc « aft* fenat** nfafifi* 
fen* naj *tn*t* at* atnt*t* ftnn?* 
nfvntft c*«t* atnn a*i at*i n*i 
enta at*ft*n *tafe fe^tam a:* 

*t*tfl* tft*}*t* a f*«t^*i atafc aifv- 
fi»l at** *wn* i 

■m 

?ftn fena**i*t *rafc *j**tt** fenmt* 
alt* atntft fofa* aafe fartfr atwtm 

ftratfct* attat nr? catm *r* i *tat 
a f fan fenarta* nfiftfi* fen* na* *tn*t* 
*nt*inr*T« nrantnT ciat* pnW *t*ntm 
atntn* nfiaiRt* *nc* i 


f^njc*Fi w wit* •* 
ftiata atw Vfhpiw atra fitnjw 
ate* aafe afiw Pn «rf*hn om*tf 
*tntn atntcn* *t*fm i at at*ntnti 
*t*ta* *t*r «tnn artn fen «tii at* i 
atn*i atft, entft *1 *t*l ftatnn a**t* 
n** «g* nf**t* wit*r *t *t^*n f*4« *i i 
afe *ts*n cnea c* nn*?nj *a «raa 
m. atfe tc* a;tn fen i 

afe Pr*jcf i at*nt*t* 4t* n**r mntfafe 
a:*:** a:?cn* m^n^t*i i **ntf« 
^af** 4t*tntna n^ft*' nnret a:*rt I 
nPrafia nafa^s antnat* w at*r *cn I 
«CTtwn\i mtn ntan *tw Hta 
«ra«cnrai nrtnfen^af** ®rcw a*nw 
c*ntwi *w ^c*t"nt*, $*, cata a*^ a»ta 
anrafe nt*«\ i gut* *:*r a| nna ntn^t 
«rt* 600* atewat^ atnntat* n*n a*i 
i at*n* aa a^t* n» nt**} aafe 
a*:»ft:** nt^twr at* aafe $ftca 
a*twi a* i anten ent a*t* nra cnnttm 
a* c*r*f* i ^* an* art* enta ntnna 
catfe ajtn fe:n* ntfn*i c*f*:i aten i A 
ntfnsi c**ca ac*ah at^cntfneni **tt** 
nrtia* na, c*n **n a atai i 

attn entat a atnt* at*nt*t* *t**n 
*tai tefi* atca a fnenrfe* #t*t*tn f*ntr* 
*r*4'» i fn*jai atantnt* at* aah 
*^nfenntfn®ti ca* acic* i %n- 

an fnwi *j**f, nawtaa ***t#t a **a 
^af** at*nt*t* ata artn fetm ncnl 
aiita^iai cam faa« i aitfi a 
f*f«* *«i* *t<m* awn iafir* atm ft* 
firm* fn*,cat i at aenn few atn afa- 
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citw >jW*j toot i 1969 ftr«w ott4*ot 
otii «t*fro. tooti 
wnr ei TO(*J*fOTai, *otj 40to frtfi 
•rtrot <m ftfac 1 *hw 480 ** **'¥* 
<fl 5 f ifro c«rtf i 

^tTOS;*fcf8 25TO* 

▼vn «rfa ft** crotOTt* *ftf *tf»ii 
««fti «rcitro i ffai witfft f fw ^ 
*tft >i***t* f*i * c * *^w* 

*t*rc*i i f fan «w «ti 13 ffri ft* 
*ltrotaf*f* tow wtwtf* to cw 
owtw* *iwrn A ftft to i 
«w tfft toot c«f *tft ffa* 
ctoii fi w nw fan if ww 

*tOTOT TO «tftl TOrtCT VffC4l artPl 

mu fa* f fan fa* *t«n to i .CTtfe 
TOrti ntw ft *tPi tow* ffa 


TOf ^tl* *fR *ltfi <«Wf>* 

Ufa* 600^ t to to* *im w*fa 
faj ken to i ntirw eft* CTtf 
▼tfV*TOftOT*i5 25 n* ftw 
1945 ntw fI nil tiftf u i ^ toot 
tffro TOft* furr ftOTOT* 5 wife 
78 TO frtfl I A m-TO ftftf f*tl 
▼1*1 ▼fhl TOOT fWt* iTOtff TOOT 
«rt! «▼ Cftfr 9OT1 TO OTTf WTO I 

Irovfat 

OTCfen ▼ ffrfal ’70 *tOT* * 
ftwfsT ^¥ot fvntiw otc^ot 
▼ tOT* (1970) TO< TOtTO «ftfai *OT I 
TO*t^ "TOwt* ▼ f<«*' ^l&tOT 
*tOT* (1970) TO* TOtTO TOJ * artffOTl 
fkA c*rfro *ot i 


Wl ▼t* PHB, TOtlWff H. ▼faTOK rtl» 4«ft* TO HWI 
37/7 cTO^CTOffaW#*TOHff^*fa 




i ftiM 


wrtfol cwfcra-'sistm, 1970 *tfft jk«ji 


f^re 


¥«ffrfo¥ * ftf« WOT 

9?n *N*ti ilit* *c*i ¥Wot 

cim «R*!tit**i ¥tw * rmt« 
*fcii *r%fni ttw « far^jfmt^i 
JHJtfft ¥¥Mtf<¥ 

ci¥tiW <«n fnt*t*t« *mU 

¥tw arm *s»*fii¥ fc^aif* * fin i 
liti ^ niiift c»i ?ot *n, wcfa 
itwi train ifw ffwl iftitwi 

*lt« ?W *fflC¥ CW ¥*f- 

hfa* **lti m »fHrt fc«riV» ifcittf, 
«f*m fir* cwl ¥titi fan, ft«K 
fwi « »m*f*¥ wfv* RJtr* 
j$V9 ti I wntiftlc* fM-OTitw 

l^v *fihtt town <rti csh wrs 
f^v Rwt**ifii? «PlN itrffi*! i 
nNtw cww* *tow¥ ¥W 

«f*iNN ¥t¥ W! ¥tfl¥ 
apfa * ^tifn *wfa « 

Mi ftp iftfti wwrtri 


Olt* ¥W ¥<fSf«1 
nr?« Ufa* «ltlH <9*«I ¥tfl¥ 
ftflOT l ff «Rll Wt* ¥ TOMttW* 
^Wir « *r*t*$f® «itwr wn ffiit^ 
cwfcf* « *PfW ¥W1 rtlk¥ «¥OT 
lUflf »TWtfin «¥fl ¥f*C¥ wi 
fhtft i 

vutfei ftwtOT fifii fwi 
flWWOT ftsl W Wtl ¥¥¥• 
'•Pi wl >ifinfi« rtitctl torRmt 
•rtif-ittotn *l*fa *ttf ffitl *Wot 
fiWw w ifntt •t"H 
ft* I taffiv TOOT Ufa ffa- 

ftJtOT *fw<M ¥tfl ffirttl tlVC* 
ffi-iti frotlN wn fifar fcwtfw Riot 
vRw TOntwt, «rtil itn fin 

flitci i 

•vtv ittn i* ** itcii ntifli 
*KUt|N ¥¥CT* ftffc 3 wfn nt¥ ?to 
*ptm ** »rH¥ iPmi iw fPl i 





iQm w«^N* 


*pn 

flltCHl if *1 ftfWTtf II 111 ft« 

ftftci cfti«wfci itcfit, 

flfcfickl til ftif fall Wffl Iti 
« fa itc*, ®n« ci iicki fen iqpftf 
icn ff ti ifafa <® *i, w m ftclt 
flftlfal ft ftllf11 ^ 1752 111 ¥5tfi 
fiftfi Leraonnier f*f1i fefl ftl- 
ffaltl |ickl fell fr|lff ¥ IC11 *Pftl 

cictftrm ititfa iiWti fci ffit 

ftf ’tfflfto® Cl, fefl ftlifaltl 
l^cki fell f ? feffti: tout® f n ftf 
fClItCfl fCft iff ( 5 * Uintlf frti- 
f«f n w n i fef i f fafaiti ft 
wtsf toiifaf nftitiitfti *tfft 
ci, «t fifti itiifcn few*ci fti ifiitl 
n-furi fft® itc* fn fit nfffti 
m-fan lick ftfik itcf i ftmttf 
fcffti; £i|jf«f iwifftci ifafci ifi 
cftif n-fajc®i fit itcf, ®ci fi fen 
Cllf llff cici ftci, ftltl ifafci ift 
Cftf® f 1 -fl®Cfl fH ItCf.fllfl iti 

ciif feici fed ftf i 

fltfci few Uyfo* iwi *ififM 

ftf ftlffaltl |1(kl fell fefltl! 
fclijrfff imi ifiltl ftftffti fit ifil 
ft n ftfti iiWtfifti ftm « ftwtwi 
fltll m fl—f^lftltl fifa ftW ft 
fcifjffef iw ifiiti ft WN intif, 


ftit ff| ft* fitti fern fit itni 
totitcfi ftfe ifiiffci|lck« fenfe®'ti: 
1PW Iflffl iflltl ffi fatCl 317 

cftfei fttftwitcfi fttftn-fi fen 
fen'ti: fr®ff f mi ff iff 1 ifiiti fffe 
fittci 64 cf tfe i *mpri fen fefrti: fci®- 
f®f icn iflltl ftf 126 csrfe i upri 
tii ci cfc^cftftf wtw fenli: 
^lif®f iwi ifiitl «rti iitit orH iti i 
tii ftiftfiti lift rjftlti irk ft ?nr- 
fif 1CT1 iflltl ®tfi ftttw «ttl 120 
Cf tt t 

Wk iff tfif ic*ti hfftf» ftfif f * 
flirt® iifWi 

fti ftututi |1ck tn 

t^ti: toirfof ii fti-itfi fiw 24 itti 
ffftci iftlfii 11, ft 1 !< fkci «rifli 
iwt I ff t Itllff Cl it nctl ( 1898- 
1915 f n 1916-1928) fpllftd ftllf ft 
hsrfof icn ^ifif nftiti ft fici 
cutcit icici i flci ikt cm itici, 
ifti f itft fittt-itti t®"ri: h®ftf 
11 iicici ci%, fti cut itl-filttl « 

CftlltCi > fft HC1 tftlis 't'HjVw 
H 11 CK 1 fit 1921-1928 ftf’ncil 
iHfftci ®tff nftfcti itftn fwti f>i, 
citu, tit-itfn itfffi fct itvwi 
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^w»ti *pffw! nfinti ftw-itw nfwflF* wci 1 *wn «mi cto nft?, 
ftt? « to, fcnw =rfi5«c^ wfwwti to fen? 

Wbipple ¥1 Wfll TOflC»Rl ^f^vstw felfl?: TOf nfllfc »|«n$ j 

** nf*?tfw? to 'fjdf fen? 2m fro ntwtfi to* nfw Sapsford 
•tfhrsfctrfw to? frrf?* nf??<TO? (1937) **< fttofetft?: *?»&*«.»« 

ntj* cnm to 1 n*tn TOfct-n’TO frfn* nfwtf ? «rtfn« fcir*, *t«* ffefe 
«rt«itcnw to n<? itron If? ntcni TO?fnc? fewr?: fcfifof to? 
<t, w c? ni « wt? tf*t? to TO- frft* nfMcnv *f*n 1 ntcTOt? TO- 
Wl ifaw <* wife *m 1 ntffew toj «rffe ?f*TO nrtcn «rtwtcn« 



i?< f&« 

f»fe (Kcw) TO?fat? fails <g«jcfrf fen* 
fe«ta hfiffef *cnw nfwtfn 1 
.1898—1915 .1916—1928 


«tfSf ^ffefcH'TO ?tf?? TOfC?? 
>R1 4*^ TOM ?t«t£n TOffTO 

nf*?n ¥fif¥ fTOfe »[TO?1 1 1 ?< fttai 
?iti¥ 4*18 facn?? nnr *?to fa** i 
wtw? c<*& ^cfepr iftaTOn n? 
fetfei fro? ^rtwi cn% ntro «ro 
wnfei nfro cf«vtffi 1916 nncnc* 
¥«f« nffew ¥ffei 4 fan c??f? ?rt?f «re(Sf« 
fi i l fit* c?m ntc?, fe<w1n: £*srffef 
W« *^tf?¥ nftntl 19i6-’28 to (1898- 
1915 ntfturo) tow «ttw 4 * nfei 


to facnn n&t *c? TOfal? nm 
^mi 4fe tom$ *-ft>fc« -frcf 40fi» 
?r<?tc? f nci* fen* fenfo Nrf** to? 
nfinti TOn TOfrl-Vfet? aftai* ^n?1? 
ffe? ¥tm« c?fei c?m nt? i n-fst*» <*rtc¥ 
?ftnt* cn xw nffenti *rft 264 ftw? few'tc 
^Vffe¥ nif * n^n?«i nfhti nntn «itWi- 
nwr? to¥ wn i 
?t?* vat? to f fen? fe*?1?*. 
^r«¥ ?rn? n*n# fr, «i nc? *tcntfc<* 
Vf I few ¥ff?ft*itf ^(i* fen? fem't?: 
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mi ciftv nfiitiai ft, ¥t« 

«tft¥ artirt* *rci or«n m i 

Wtftl WZH ifwrtf aft Greenwich 
Mean Time (G.M-T.) epfta dilafc^cTO 
a¥*rt¥i toi new ^cia fcna fellas 
fapfw atm ifaa^a *w fit art, *ta 
ci cat** cati a^fa ai »pjc-u &n 


ftvfta aft? w ¥14, 1929 m Whipple ¥1 
cafttaftwi fcavfaa aw *an efta- 
frfcsi new castca ifa- 

afiw ¥i» cnl iftatfcaa new hjsi fr«rt 
&«'ta: arm £af*¥ ifiatftaa faa 

cm arti 3sKfferw wi¥wti faai afc 
ca, mcara fei* feqa'ta: fca*Tfa¥ ai 04 



2 -k fa* 

at«t«1 ataf atta Sapsford (1937) ¥^¥ faifa jflcfcl 
l*N £a«ilft¥ atm fcrfa¥ ifaa^a I ¥»*40fr 

afaaftaa wv¥i aiJtaa, a-afaatt cat¥irta ifaart 
264 few *i¥«r?¥1 ^firtia I 

*itta ail ettartra c^r, itcatart ¥faatater* aw 4fe afaaft 
i¥tca ertmtcia aaa facia afci ¥ta wt«a ¥r*iaft «tai 
'■rtc* i 

&«ta: fca$ifa¥ a*! catfct$ ¥¥* wtea GMT-a$rt mean ¥4 *i\ 4rt 20 GMT* 
•rttwta ati¥ « ¥w i, 3^ fsc« afcta *rac«i ca^ att¥» rifaatyi «w- 
frtesa W¥«l aacn ac? $na ft¥ artr ¥ fa*rc*i ftal? aitncaai art ; 
fcaalra: ftsifta a cm ifaatfa etwfi® aai— U) ¥i¥rtr ¥fa?« (Dutch 

aril 1 aFrt&taw 1¥1¥¥1 44CII It? East Indies), (2) JTpiPI ¥ (3) ffta 

w <yftatyrt £nTfa¥ ¥rp« man ¥trafi¥i! atatm: rffaaft n4i* feati 


cnr*aa-nfataa, 1970 ) utaiteitf iafjfo* nfffarfa 517 

ftiltf (ntati aai) fawfa-arrva man <itxa orfanflwa ca, atx? aatar? * a^? 
arftcwi caai atii atati aat 5ti <atia aai fi, act act vftl 

afran ^ faa n*ta 04 cac? «rta ao gmt- fi^ria attaarcn at^w fatra-nft- 

afcti atari nr? i 04 GMT-a*i atffata aril ?ca i fa nfa«a atcittn ^*jcfc* 

cm? 8m feaa'fi: a? afat« atfta 8m attjmaa nfacwa « at^dtw 

*m attt ao GMT-a8fa *1 naroa ca 3 ! mifto fi-*l faatt* *twfwti $n$fa? 
ma i caafw mtitfi ?ai fai aat« m t cawffra 



0 4 8 Moosi f6 20 24 

-►- GMT *F$I 


3a* fra 

GMT—a^fa at? mtt* In* 8««'ta: to?jf*? ataa nfta^a i 

8aa ntmtmti 'frjcia 8m 8«w'ta: mi«( cat? ca aatai? «it»i?i-?ni fafa 
*a*rfa? a? 8i* ? afaa 8*a cntattO m—®i fafaiatn mafia c?ta aw flatffa 
■laatca rncaci cai*>* <*fa?tca nacpci mat? i ^faft* faafana c«a an fm8a 
?a cam ati i afaa ca?-«ma ?a ajfata rrafai mt«fafa cat? nf^ai ?at?fa 

afas *i i > a?ta 8?rta: fcawfc? aa <?< i:i* 8m ntar* ai aitncnl «ti fa:cm 

8??tcn mean ?a « dflmtca mtsca mi at? i catt cm?, $?caa 

ca% i ?t?t?tft an? cafafalta few" nfa atr- 

aw? ntifa? ?at? *tfta atari ^nrtw 
fa$J«.'*tfmtfc5l cmrfai naWnfa car? fa8i*?ii (ai api- 
afatcm fa?ivnffarfa«l 1887 nca atft lta?|a) aa< atai-afa ataamaa 
fawtaV Linns alum «raft aria. I 1899 8*rtata?fac? ^aa cat? «rfi *8 fatat- 
aw Elster n Geitel <w ati a? am mil falta 8«' na« «mfaai m* att? i 
faajfa nat<^a c * T - R - Wilson nta^a- ataaacai ncaaFtf? faa«ca ca aa 
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wr* * fw* f 2>» 9f-lCN *<tfl 


CVft ¥tl—*ta* ¥t*¥* 

ftf *«jch fen* fev'tv fc«srfo¥ *cn* 
«f«tW «W nfotVf «H*f¥t¥3 ¥ftf i 
«?* « *jpv ®rtn *«n u i «<¥ 

CnffeffttH <4¥ C¥ffe fa«a *Of nfom 
Cnt¥t¥ «ti cw$ atom* I 
f*Wa ¥Vl¥ ¥**¥ ¥t¥tn cnt¥1 w 
C«ftil, ¥f*ltfl ¥>1, ^Htfa ¥ **1*11 
¥t»Rt*l ¥ft¥ I ftfJWW f«TC f*, 

¥«lf fifWn* « >«' ¥tVref«l 
ftfUfafN ^ «fC*f¥t¥¥^^¥ TO* 
¥it« nc* ns*¥» ¥i i wm ¥ ‘w’ 
«»tntvi *?fe f*i «rffe cnffefifrta ^¥ 
retfe ftea +vn nffecvr 0’003-0'005 
ciftfe&t* I n^TOEl* ¥t*! ¥t*1 cnc¥ 
cn, vifflta fenf«fa» *ti;vwi '«*’ 

¥ *W* ¥Jtl¥ f ¥ ‘3P®’ ^tiwi J^ttl 
«ICT¥ *1 Cfft I ¥1 ¥tw *i Cf, f*f{| 
wfin few ¥tna cnt¥t to* atm, 
¥Wt* ¥>1, <pl|-ftfi| Wtwfe 

Wear* fena* *wt* w¥ ant fa 
¥ 1 C¥ I *!*,< ¥ ‘*ff’ «w ‘wr* ¥ 4 tf#’ ^f|¥ 
¥t¥t¥ ftfTOCn vw writ* mtlW* 
wtro nt¥*i cna» «rcw ffean ««¥ 
affefttta ¥¥ c«tfe 4atw oi—o-oi 
<nffefftt*i faffew nffeaww ¥tia* 
arttftetw ¥tw w fnn i 
¥¥tw toi $atw—cvttafe * 1 $' ¥ ‘jpV 
¥tia« rnffw am fti, cwtafe ¥twai 
*¥ *ft¥OaH *I¥ fafl«,-nf*mff¥l f* 
cm?), mt* cnftafe 4 wv ¥ 4 *n** mt*a* 
«rf$*, cwtwfe ¥t*ai to* nfow *w 
fapvnfimff^i ff¥*n mfrowffafrv 
nfirnffin nfw ant fi, w |^rci« 
femlv inif¥¥ vi ¥« m*; ^w* fnm- 


*lft^ff¥l ¥f fW tm'Ui ^ffTt¥¥W 

*rti i new fwft ¥rtc*itfi¥ *a i 

ftf«i fewti fixfe #*f* 

feffV. ^lf¥¥ VI ¥ ¥¥t 

>!t¥ *if*ftn ¥« a«ri cncf a, ftnwiwi 
f¥ few' ¥li fti, ¥¥fe fasn-nfiwtfan 
fti at? ¥v c»ife wft¥ 'iici* fen« 
fel?'t<is hflf«¥ V!¥ ftf ¥rfl ^tai 
«tf< 1 ¥t« |Tfck« fe*f« frffel few¥tf fefl'tv 
^<vf«¥ W ¥ faS[T«r*tf«tff¥t« nfifH 
¥t^ f^wt^ Wigand*¥|fl 1925 
¥t* ¥*j C*ft¥ ¥t^fl¥¥ta fe¥^¥ ¥11 Cf»l I 
tff*1 fe«'r«r: ^?if«¥ 

(metre) (volts/cm) (e. s. u.) 

0 136 11 x 10- 4 

2500 72 4 3 x 10’ 4 

4-100 18 82 x 10’ 4 

6500 8‘8 12*6 x 10’ 4 

¥tfa¥l CfC¥ Of<n ftf, 
ftSTV*ffiutff¥l fea5«tl »TC¥ ffl *lt!¥V 
felf ¥tfft¥ltf fenf fev'tv ^fr- 
f®¥ VIA C>ll W ¥«¥ ¥¥ fll vn 

¥•», fff C¥¥fiF« ¥ft< C¥C¥ 

¥*n ¥ frffVl ftf.¥at¥i 
Wt* ¥¥¥ti ¥f4l fWl, fW fewSfcfa >TC¥ 
ftUWWI f^?TV«tft^tff¥1 <¥W 5ft C*f¥, 
>n¥f afe i ffi fe*iai ¥tf*i¥ti erv 
ft! Cf,*tXjW*W felS¥Hl 

»fC¥ w.fe iffe ntfl 4^ ^ffel ¥t« 
*nt*t*tf¥¥ (Cosmic rays) I ¥¥f1 
¥tw f^snara «nrtfri fact a, 
ftfeef f1*n ff¥ C¥t¥ fft¥tnf¥¥ flff 
¥if?i¥i»i nai ¥iw ¥V ¥fe anrf* 
*f¥* «f«ta ftptNl «W¥1 

«tt« M i 
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tanrtCOT fwM Chalmers -41 fifltl 


until mmtfni 50 fncntfilti Ira' 
fisjvnftitfnu ** ifi¥ ci, cmtmti 

fl-ftwrH (Equipotential) 

m cm ntw i n| m-fiimm vita 
Iti CT«I1 (Electro- 

sphere) f oil vita &¥i|4¥ fim Iti 
3 x lo* o»tl j ntin itim«n 
(Ionosphere) ifn—41 cliv 

ltl« Ira' llflit 80 cil¥ 350 

flintftltl In' *rft fifta VH 4| 

wnl fini 4«rtin m mnti ci» 

$*fiN In \ Inis: tosjfon si itimicw 
Ins fill ¥ii si i ntiwcm nci¥ 

S*llS Cl 4fiM4llS ¥11 llfl ¥11 ¥W1— 
4tl b»5ff¥¥ fim 4H f4Cm nftfta 
stii4*ni fi¥jvnf«tf¥4i| flicks fell 
ICWtfl Pi StlJJCS In'tS! fcs«jTf4¥ 

ini¥ filfl 4 ¥11 I 

fVPII iflfo 4W»C»T lulls 
WRI SStfifl fflltf 51 
’jftltl ^p5¥ fill 111 ¥11 

4tl| nfillpFl4 4fi>«.S'Sins Uvfa 
fill ifl V C«tl ¥1 4H $4111 4¥ 

llfilfr Will* 111 4ft«,S4n ill 
Inis: IftSKfl Cltl iff ¥1 R «¥ (Ohm), 
411 4f|M4n 4 ^SWl SISJ ifl stf- 

fifrti uraci faijvsriti ¥ts— 

i — ampere.(1) 

K 

4iti ^scni nft¥%¥ SHS4W1 ¥11 w 
lt¥ I J4ncll¥ 4¥fifctl W 1*1 4¥ 
Sifftlfl 1H11H StjllH C«tl if? ¥1 
t 4* itfH $41 CUf 4¥ fifrfl I*' 


nf* iiijinr lKlf: i Hfft¥ m ¥ti— 

E - i r C4tl/fsltl.(2) 

lists in w cii¥ ntw ntl— 

E-~~ C4tl/filtl.(3) 

K 

44 ftltt In' 1*1 4¥ itffifrtl H¥- 
CVCH lt¥J»C¥l CltS (r) 4S< 4| Pi n¥Wl 

fsyvnfsstfivi (A)—4i| Veil nti«nfi¥ 
mi PifaPr* mm cii¥ nt^n iti, in— 

A-i.(4) 

r 

3s4^icn ntitiiT fm nfifl* 
mil Inti: ^nf¥¥ in fiifnfwtis 
ensi c!c« ntis— 

E‘ .(5) 

4itii fetid in 4citni ci, tan 
¥iti¥tmti v 4 R- 4 i nwjita nfnti 
cit^tilBntri mtn nuiw ntcn i«t^ 
ml ^cni nftita itu®tii Pv<- 
nfiitri^i (A) itre ii ¥£i, 5n w TOtci 
, «i¥cn fem'rns *ivfo¥ m 

¥tl 11 itC'P I 

In ftt« fife itniPfCi 111 
^tiitmti f?£^ mfpi Ini fcjT f«¥ icm 
2 yP¥ nfiita 4 if^« ¥tic¥i fin cm 
iti ci, n¥tn i nfi «ntaH’feti nl 
m n^tin^i cil in cim ili- 
fuln «citi itn ^ nil nm In'll: 
ftufi¥ m n^tinm n ¥i i c¥i m 
¥i, iti ijtm 5n ^5 cun mul ntin 
in i 

*ji<l in inn ci, nntn 4 itfi 
ntHHlti ftwtim ci’til. ¥mt* 4>i 
mifi ci^ iti¥ iw 4| mu Pi itiin 

‘i¥«.' 4 ‘nt* itimi mm ¥i iinitfi 
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afra i 4tata arnatti a da ate* 
atijaca *faw®ta afaati aa atata 
ca* aaca ***’ « W ati**a<an 
arnat?* caai an i aaata *ar* 
aal ftitf ca, caatca* ‘spa’ atacaa atfiraj, 
caatral artftai spaafoa at* atfaataa 
tafjvnfaatffai ^ ca^i atata aaa$ 
‘an’ atataa n tg*. aaa* atataa aft 
afaa *t* atfa'Citaa fafn-nftatffai 
fi aal att* atwt 4t*at«f « atflnr 
atftcaaaaa, aaa ftmw ca"tai, aaata 
«>i «r*f« ca% *a* ‘aaa’ atiit*a a^arft 
afaa fata aataai, aaa atnwcaa 
ftfjvnfiatff*! jfa atu at* 5 sk to 
afatca 4t«ata « atfaa atftcaa aata 
fcaala: fcasrfaa ataa afa« fa i 
•itata TO*fartc* a da atw atfaaca W 
•rtacaa 4tfaar atata, atjaacaa fa?jv 
•tfaatftai ft ca^l i * aan 5m to 4fatft 
•data* daatd feaila: hfifea ataa 
it* caat ata i 

^scai fa*i«.-«ratf an< Wtr. 
iafifa* aro «K$* wa*n 

fcia attafteata &*1a: frfifaa at«ia 
4«tca atfawa aatara 4taa*f»i fc*ra 
caca ’ftca f*wa fata cata artta «aa\ 
antara •rtaaaft faw caca $ntu fata 
fcfc* atta \ ataa-aatacaa area atv 
aataa fcnacata $trsf*daffc*fruf*a 
atta^ ai fisiv-irattfa *& fa i natata 
aw artai dtf ca, a* fasten nfiati 
»«a dfoftfct* c&ata 4ta 3xl0* Ji 
•otHatai rtfsata artata' «rta 6 x 10 8 fa. 


%; **an awtra f area ftfu-afifcfa 
aflati 4ta 1500 artHatat aattaam 
aiata ca, wafa^. faai aaffca mRiawa 
ata fafrvaatcfa nfaafa ata 300 
artHaia i a* afofim fafTvatatf aft 
catn an afa, ata aa* ffti fa^-aaftaa 
cstfe nfaatl 1800 attHata i at afaati 
fHi^-aatf f^ci ata c«f\fata aaf^ata 
ncal atajracaa fcirota afa« aa-fafT^ a 
aaar ^ata aal nftatcaa ai-ft?Tv 
fra atata *ai; ta ai aataa ataj^ 
feaa'ta: fcafifaa ataa fa^fat fata aitaai i 
tatfciffe *tta fafa^i ataj 'fjtla ^na 
^aalai ^aif^f ataa ca ataata fta, «i 
afta* faata aai ata i fai artaaj 
atfa, ^«a ^taftaata ^*fa fea'ta: 

ataa fatatn a^ fa ail 
aa ataa ff-aata asta^ a^fa« arttatwi 
ata 4a*lf da aatai i 

aitaitwta ^*(c4i ^Wi ^aalas 

1925 ata Brookes-*aa aaai anntea 
naar •ffaa'trs ai a ftfi^af art^a a^an 
alad a^ta «rta 44,0001 afa aal ata, waa 
4^ ^afjtanr af^ a^n?^l «aa a^f ata 
ata, w ca dta* wet ♦ffalhr ala 
fcaarfaf artva a^an fta catty* 4tittai 
aa i aaa at? ata aal ata ca, *a-«a?H 
fHia arata 20 a?aa % (Coulomb) ai- 
fafttaa an fa am afa aai ata ca, <aa 
faf^ttt f^aie ataa caai ata, ata *ffaak 

, _ 1800 x 20 x3 

’jti avf^rna «ratf fta —^- 

«rffc 1800 aitHata i apian aai can 
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c>rota»-fre*t*i, 1970 J to* urtimtir h vfto 


*»tci c*. •fMt* nfi itc* ftfTMtro* 
▼c* «t* 1800 ^rtHrtt** 9i-ft*it9* 
**tf wnn* <*c* *m*i 

f** f^frl «t| nfi*ti 9i-ft*nntt9* 

ICffc, <jft*M C* *¥«1 TFtC=T to* 9tt- 

ft#*i c?*i *ti, cM w *rt* to1« 

fc*flf»¥ ** Wtfetftott* *ttff9 <1 I 


<jfaft* ftftnr itt* f^p'.ntrw ft**f? 
**at9tt* fl-ft*rt9* **tc*i *1 

*m w at *** ifc* taw «rt*ftfr, 
cM *¥* VW toll*: ^ifto ** *ti- 
*«w* to 9 * wtf *9t* ftv«r$*tt** 
ft* c* 9fa f* **ti* *t*M ftstifto in 
c*«, «tc« eft* *tf* c*t i 


'***1 fftc® nt«n *t*c*, wtcrs eft* *t<tf*9 fen#wftftfc 
•ritofttt** «r*fc* wit* 9 * 8*1 <*t wi\ *ft* w» if«*tti 
w. ffi Mi J irt< *fi *c* i *fa MU *9 t iM 9t*i *M* 9f c*t«r» 

c**tt* litotit* fMftci c^tfS *yi ^rUss *Mttf, cM it* *$t9 

«tfff** 5J1* ftftf® *to i f*i tw ***tf «*i *tMft* *1 i 

9 t*tt** 9 t*f 9 fft*i 9 t«, 9 t*f sfaw <«rtt* >i 9 i, ffi it** 
•tocfj 9t*tt** to ffiwi ff «it9 f mtv istf i 1^*91 *ifi9itn 
** I *t* f * 9t**1 C* Wtt9 *ffe 511 cf *, cM nt*ttf* «trt 
9*91 i «t*9l 9t*lt** f^f*. «*<tt*l 9t*tt** ftaj ** 1*1 fftt* 
Me* i c* enM* *t*tMtif, c*M 1*1 iftotn ft* i 

n*Wf*t*t* niMtftt** • 9ft* *i9t9 9t*« ft* *tt* i «rt**i 
«rt*f *** *&ftii *tl c*, w nifaw* 9t*tt** w* i cM 99*9* 
c*t*l 9t*f *rfl*F! litfto *lt9t* i 9iiftcf taw *tftt9 nt**t« 
«rt*t9* **i 9tfi 9tM sr* M*i *t*i f**t*» fft«9i witt* 
*M, c**tt* *tftt*i «itt*t**f eft* ftc* *ttn *i i tf**l *tftt*» 
fttf Itlttf* ** ftal *t*, *fJtf *t« ff**t* C5t* ?«fft** fttf 
4tf9ki *itr®* «rw *t*tii *t*tfi9 *Mi ^t i, 9t*tn *t9i* *1* nn *i i 
*191* «rf9 Btfttf* *ff***< *w *tl. ^*Mj* *f<9 9tft*1 **9 ?:* 
*** ff*t9 ntc* *i j ap*t*t* *jtff*t9 fft*t* *mt* 9tftn wjaft 
Mu *t* i 4fi sf*9i *tittf* 9ttf, fnfi* *i 9t*tt*r ft *t* i 
ff9 *9jtf *t*t*i **t< Bti, «nf*ti* 9«t* 9tftt** nrf <r*t* 99t* 
*w I ftfl Cf*t **fc* fti* C1919, 9tf1 C*t*t« *9 *tf. 9tfl 


9**Vi58r 



ttiw.wi« «r»fc 

! ^P^T3Hrlll* 


ito*i * to ita *t?ttf 
*M*I *l¥t<%33 C^tfft *tfo- 
f3»t*r itftff* ntfi 331 n, wtl, 
fttef3F3t»r fa«tt3 «fc? fcrfcw, it3t3 citfr 
cftft itwti-fia •tfatoftk fai-3t3t*f3 
(Meta-galaxy), 31 33 tt3t*H33 333ft3 
3 $h <*m itaftfi itittHi cttoi 311 , 
atf-Hii3 33l ifftfta Hfttf to n$i— 
«* 3wi fl«t3tar3 3taii i <1 <ft«m to* 
ifcw^a ffaitf *rcv fcto—fan-ami 

*Nt3t3 *nli cffct roic! i cntofa <a* 
33 frU-Ht33tl fanffa «1?t<¥11 (Anti¬ 
matter) *ffa$», fanatl Ciftta (Anti¬ 
proton), fa*f?1« fafe§3 (Anti-neutron) 
to itn hjh ancm-icn 33 * c«i a$3 
iw itacH m i ia« <g«N ittos 
3at3 *ti niK-fato ifantinja iHjtto 
toft plfallH mi i 33 h hi ititda 
3iu m itotfj arid* w hi ititcaa 

H itm toifa H3i 33 wNtw« 
itat c«rtto w cwi r *ifa*3 i fanfllH 
citta hhK-wtoi h* «int*iT n i3dii 
itotarc Htf^Btw nfad fanita *fft<« 
chi Htfl ftfaM Goldhaber-13 fanitl 
®lto itfaHtlH *13 Hi HtHHI ftldl 

fa*faV* Cltfo 1 fa*nP|l fafcto *I33td 
b»f% md fanfln i lift 3a* 

Itflfl fdd lt3tt?3 *ffato, C33tC3 
>13 faf* Itltil *f?K (Koinomatter) 
to 3111 itatdl *to-H3r5 HHtfHt* 


H* *13 finfhs HfK Hilt itHlf I 

3tft3l Hftl<fl fa*f3tl 3<fttH Hi 33 

fanffa •tow ftto to nfam 

fulfil fl f 3f3l 3t3Tf3 

id a fa$i *rto nfiaiddi ita **$ 
<«to lt33l Hfm HtH icafa— 
Clt*** *tfa$C33 333tW fanatottotw 

naatt—*33 fa, fato naintd 

ittn Htat itat »ia ftnali <a\to natf 
bfl 3CH ntrt I «*33* toft 131 *113 31 
fdl «rf^TtW» 3tf«C3 <4* 313 
•iftrfa id *1131 h«¥ 3 ftnfli *ntc<i ftn- 
3fa I’f** (Anti-world) tort CftHtfH 
HtHCl *ttC31 Wt3tC?fl 3^3t3 tofWl 
¥»ltC¥\lt«l Hi 331 *H3t3 C*t3 »llt331 ltd 
f¥ ? 331 ft¥, 3Hl-l*rCH3 lt<¥ 
to'tn n*rtc< ^ I HC3¥ g3¥3^— 
HC*1 *13 31CH3 3<tn\t331 ff 3Tt3<f#lt3 
(Zeeman effect) 3FC»I f3Hl fl I HH3 
C¥t3 31113 f«F3Tf3 3<t^3 ff¥ f3<3 ¥C3 

3nl5 ftniti *T3t< ffCf Hft HW Itf 
?Pm c* w Kftfla to Ht¥t3, 3*n cm 

*Ttt3 I Htll ll 3^ towfa 1 *fWW3 
C3«Jt3 HC3 n3-*t3 f3*riPiH^ 1 ftl Cft^ 
33FI *flH^3 ffCf Ht3 few C3f 1331 ff¥l 
C33F l*ltf3H ¥Cf C«3«, HI 3l*f3tf Clt3 
%Htl C3| I 3ff 311-imi 33J3<t 3ft¥M 
y 33> 11 *ltat3l 1 totH 310 13 

* 3tf1 |3tl^ 13 |3^&3t3 tol, 

fPlftHt—9 
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wtentcw cwtf ntiwfi wtin cww 
•rtf m 1 

wen fintft fiwwnewi Pr^i cftfnit® 
TO TO 11, WfWI WtTO Iff ¥C1 TOCW 
*Itf% n l to wtftcff nfiit car TO til 
n?K fro «rfi, cn fiici cwti new! ci* * 
cto wirroti wtw fif «* ni wntfi i 
finite mt< teft mfi iti 1 wtroi 
TOw fi| fit finite citaw witi nwti« 
wtw cncifi 1 11—$tci¥ finite ntttf 
ci*,wti witn cwi iw-wfiitaftn ffr® 
!tcw ficron TO ntitin nit# firci 
n?i 1 wi 11 to if cic¥ fiaffii trrw.11 
cnew TOin ci wcitu citfiirfin cwcw 
nfi, wti cwjtfi wtiw ftwti wn cicw ciw 
—finite ntw.11 w ntfii in nantcwi 
wtcnfi tftw.w 11, ww, iwn wwte wc!w 
tftei 1 cnntci c?ti wnfri icfc n—wi- 
cnew it ci finite nTO fici n<?i n, 
wi witfiw m 1 wti ci ci cw mwfii 
w# rot!—cn* wiwfn« ci finite wn<, 
ii» wi mew* m to 1 

«mn#t ci m *wtfn« ntfiicncw, 
wti cwtifct* finite wntmfafu m 
to finite wtfewi nwfuti wm. to 
TO wnwTO 1WI TO Libby Wtfltl 
weifitnn, 1908 nten nficiftifi cifcwtfc 
newfin* cnl# cto 11 finite nitc<i 
fW 1 w* wwti cm ifin wii n fi, 
cwnfi wntftw« n fi 1 to finite wn«. 
mfiwti wwiten* ro cncw 1 w^fiwtifii 
wfintcui nficwfircw finite wncwi nwtim 
nteet enrol 1 ntitii wn«. w finite 
wm uTOpr nfiew to wti ntetcim win 
wtfif to fi in to* wi cro cum 1 


m itw—iww-wncwi urnft ro nw 
it, emten wfici to trfw.fi TO. 
cwtta w *cn¥*cii ijp wwnr tftw.n 
toi nitrafi itfi, win ¥ wfo—w* fin 
wmti itlnr wti 5 *# win 1 ntitw 
wncwi wtew- cm ntron tfiw.n 
CKoino-plasma) ftfCI, CWffi finite 

wncwi aptntntfi wtintiw ntro finite 
trrw.fi (Anti-plasma) i new iw finite 
cwt*i ¥ nfirifen cfni 1 wtro ntitu 
w»r< w finite wncwi fu itit ntti 
ntitu tftw.n ¥ finite trtw.iti mitcw 
fi winti wl to ? w* «fcm fcwi fiew 
fitci finite wncwi wfww arte# #ww 
nwtllll Wtwtn fieicwi, Alfven ¥ Klein 
TO ftetitel 1 

n#twM ^ fttw N nl 

n-«j< wtifiw nit< itew *c«if}f« 
cwficn nit ftei fiicnw mt< itew it— 
fil*i ^ if! nit< ntfen wtew whfif 
tftw .11 icn t cfti itii^i nit< #w« to 
wtifiw fi fcwtn ifin new new—cwtf cwti 
winti 5000"— 10 , 000 * fi: cnfteww wtn- 
itwti wtiti ffen wtcii ci% wtnitwtf 
>rt< wtifiw itiiti trtw.ro m cm 
wtncii new new wiw wm w *enwleu 
tfifinen nwtin ntew 1 tftw.iti ntirtm 
toi www, m wtm w tfarfWiiroi 
nf tw nro ffiti 1 

finwnew nwwwfii wtnroi icwl, 
wt* n-w< 11 tow iwwtfii wtafif trrw.fi 
new* ci * 1 wteii wwjwi wtn wiw* 
*t<te tffw.fi, wtm cnwtcn wtnroi wtcu 
cffii wtitnew fro#t nw wtiwfiw 



524 [ 23 * 44,9t-&t n*tfl 

fil fttftf SrtVJlt* ffa, W ttf tff- Cttef Cff « ftfl J»tW_ftt Cfft M* 


Cff Cttf Wf ft— tf wft&ttf «tl 

Mfc wttii M ftm witi ntwjn, 
ft fftftnif f tn® fit cittci, finite 
nnifi ttfifift ft« <stiM utif— 

ftWt%t ^sfi fit flit I iftftlt 
vto met nfo ftt cbW cf i 1 <®ti 

nfittt 10 ' # ti 10 ' 6 t^mi tf Mu 
nfute finn ate* cf mi ** ftntt ftmi 
•if ntn fta i fri *1 fit atef cf il 

tftftiw ftti sfffjti Mr* «ti 
nfcftfi tfnton fiurr fit i ntwjm fim 
ntfte fftftt nil! gtt*li nteis M 
ffif tffn ^ant ntff n tin» M *tinti 
nftft Cttf Imffct ntt cnfiiti ctntt 
wpt*—’ntiti f t ti ntet tent* fin'ifn— 
gttfi -itet fcnt'e tifc i <ntitt c«tfo * 
fccnfjiti cfi® Mnfisftfti ftf « finite¬ 
ly l tftftcn n*M ct nttn atef cm 
ttfif ntit,. 'stn n«t w i fin M 
^Mli nftft ftiti ftfnnt ntiti ftwi 
nnH t«ttl n«n ntttt fifat atef 
cmnfnt fif« finfr tgtftcn niftt ti fit 
ftfsi fiif *ten ttntfi n«tit ft ct^i i 
fin iftt fftn.ti-fift tftftw ctef 
tnitttt nttnwin ti—n ft ftctt $ant 
ntftift tnre fit i cntntffn ti fnn 
ntff it wti fm *f fe tf nctf cnif 
wfi nfH tmurtf Cftt fftftt ntftm 
ntt tti Wfftfti if* tft^t ct^l 
ft, ttt fin tftftw ftt $*nte tjtn 
nn ftn cliff ct% mil ftitm 
wi fficn*nftw(«rtt io 14 tw^Jn 
cft^; fftfl ntftn nvftti c=ft tnmt tin i 
cftn itvfvtcn nttftnitf t ftf twi nt 


cnif ntit ni, fit nt titit ftm 
titMtf ftf fti tnttim nif mw tn"«n 

tfH fit cfitcf i nf ftttnn ctif 
nv ittrnut ctnttn «*ft fttt ntit i 

fn*rSte 4 fcvtrte.nl 

nw ctni t tf, f 18 nfHt ctntt ff tit T 
tn iff, *f{5 nm ntttii« ftt nf 18 nfn 
ftnJlf ntt«f ftit nft« i fin ntitii tfiw 
stiftif ntfit nttttt trtwjti frtt ftnJlf 
tfiwi 5 ft ft if ntfit ftnflf «fn v ti Mu 
tv ftnJff c«rttf «nfn|ti ftn: M 
nttftt fftni^f «tw % ftt wwtntftT 
tfnt mw nif fit ntnit i ftt nt nf 
ftintt ft*6t^ nttftt f ftniln irtwjw ftm 
ttct i ftn ftmt ff fit r c«rtfct n ftntlf 
c«ttfen ftnin* & i»tin wn nftttf i ftt 
fin tit f ffnfn ctmtf fH, tfitt nftif® 
tim ntti-tte, ftfefliti ntt tmfSt- 
nfnjct i ntn^ttt ftnn nfnttn 
cfi tint i ttiftf» nttftt n ftnilf «tnti 
MK cttfit nftttt n ftnitn ntti<* 

ftnttn—ftwt^n vti ntn ftitift l«- 
Jltf^tl (Ambiplaama) I M ^'SJttnjTft fWI 

ntttit w f finite imift cnftn t cn. 
«miw ntnttt ntm fetfivt iftetm 
Leidenfroit ttlt ntFWt Wfift ft«t«?f« 
tffr wtt(< Mfiftitt fnttm <fntwni 
ftfitmi fittfe ntttfi ftin *ffr 
nttftt nitei tfwftitl fit ctr® ntit i 
4f{$ ntt tt*ntn fin ntr» nf ctfii nn 
it^tj <tt loo* cn: f tnttnti tctt' ^ 
fi’fl ntt nw finfi'l’tf fwicttfiti 
ntm Wf| ftnttn ttftm ctti ntit. 
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cne$wn*mettnn, 1970 ] <8 fVtlfal *n|W 


wnfn^ ten ntntn new new cm $w$ 
ftenrtnenn nw c-rfsii nte® i nnnnfnweiw 
“Ts fo$\v9 wen b nt«icn nfafcn tnn wn- 
fnntcwni ntn, wtnen cnm fwt new 
new ten nte«w m i 'ftn fnfmfcn tnnw «t 
f*W[tcn^ tften ntm cnew ntncn-nfn« wi 
nwj nffw-wfaw mtcntfws fen ntw i wnn: 
fn^tn wrtw wnew wnew ten 

nteni mn* fit* nfw nfailn wtnntwi 
wftei cwm ntn.wtfen fne*wtnein new new? 
fi^fcn fmjft nteni n^cw^ch mtfnwfn 
went «at wnfi^n ten ntwm ften i $m new, 
ten ntntn mten <«*fg ntemn wn ntw 
w fm^fen nenj wwfe mnfnntftwcnn wt wen I 
wen ntewn wtn fn^n tnn ?lcn nten nwi- 
fnw m i ntein t* wtnntil mntil nteni 
tw ntmwn^ wnfnnjTfl ten nt«m ftnfn® 
wnew nten i loo 0 cn: wtnrnwtn ntntw tern' 
*1 nftwn <flwl nts ni cn, tn wtwtwtfw wtn 
nwtftw wen wnfn^fc wtwtwtfw ten ntn i 
ftw wwl nwn mtntn nfrew nten ntntni 
wfinite srrwjntn cnntw i «cwn fnnnwcn 
fnewl-nrenn n**n ^ft wn ntntni * 
finite nnttfn finftew finfrs wnen i 

«rm fiew nt fientnwfnw nfirt ntm* 

* 

wnwfnew mf* t® ntwtn tmwen^nem 
wnn ntntni w finite afw.mn fnentn ntm 
intent finft* fen i wnn: nwfS writ fnewn- 
fi-nn ntntni w finite «ffw,nfn mtwenntn 
wwfc ntntn mtftn tefn wen <«c nn fnnn, wm 
fiwjfcew mfrew ntnen i - fi nten cwm ntn cn, 
nnwn wenn fiffa nen rota mtcntw-nwn I 
fnrcwl-wi « cnwsnw 
*nn %« 9 t«rjwtw wnt* mtnt nfw i 
tvniw^tewt c*i fncwnwt-nrenn nfon 1 


wtent nm fcncf—finite emtta w emtta 
cnew enn nl* tcn#$n-nfw|n tefi fni 
ntm m fitment cnWw ewenn ntm ni cnew 
nntwtcn wf^cn new i Tww cn tcnwtn- 
nfwtn cnew nti, wtenn nlnf *ttn 10 1 * ft: 
wtnntntn nnnwi nw wtnntiti cwtn 
wtwwlw m tcwftrw nen wtn *tn 
cnew ntn w ^rntfnw fen new i tw- 
atw,ntn ntntn w fnnAw «tw % ntn'trtnfnw 
fnc*itnwfnw nfvew 111 ntwjntn <tntnei* 
wen 4ew ^nnew fnw*i wen i wen «nt 
mt« n«"nenn n^c4 ^tnew nten ni i 
twttfw s ntn <1 wten fn nwt ntntn 
wn, ntew wtnsi fnew^wl-ntfnwns ^nfnntnf 
ntnwenn new «nni wnra ntfw i 

twstfw ni cn ntm « fntlfentn t<>n, 
®i nn, fntfei nfv m cn^tn-wnewn wrtfte?« 
ennten wl fen i ntntni w fnnntw «rne«n 
n^ntenntn n«ftn nne^s fen «Ontcnn «nt 
cnwtn-wnewn ntftnr fne® feni wtn 
wtni, fntfgcnfn cwtn nen nm nwntn wm 
ni i «itntn ntm-«fni nnntn cncn nt nn 
cnwtn-wnw nnnrn wfnm enn^ i wen ntntni 
w fnnnt® nnewn nnrn4 «t fnfnai wntn 
cnwtn-wnw ne«nntftcni nm nwen went 
fnnnt 5 ® wnewn <nfwn «rtnm few ntm 
«ienw cnwtn-nww (Radio star) nm newcf, 
ntm nit nn cn®tn-wnw «Rnnw ntften 
senew i fnnntw wnewn miwcwn cn 
mnwn cn^tn-w m, ®lt*t ni cw 
nnew nten r ftnntw wnewn ntfwn ntw« 
^tmenn ^wtm-nnte<n nnri 
atw.ntl nfw A wnewn nffnwttfc nfwen 
cncnewi cw wtcn—fnewi wfnwen nn 
nntntn \c«r nt«m nten i 



crrt m 


c*f wN *rc7¥ faw* ¥<n—fa* w* 
ufv m*n orci jfwrft* 

4ffi ¥fiwi «w ftfar ^fsr *tc« 7wt7s 
7T%Cf* ¥fhi #f*twi «rftos 

¥f*f7 ¥f*M7 I <& af ¥*1 «T«rtfl *7- 
sffafti «tfo *fqirt«¥i ftci* *i¥j ff*i i 
ttftii <rftw tffsktw* *w 7fas « 
vtfff *rfefri, sPwtw w «tsi 


ftfM ¥f«r® cttfe-7? «rw¥ . uifH, 
c®Mi« «rntirw *fc ^ i Ttfftw Tfhr 
«rc nt*t»i citfr ti 7t«w ftn **i 
A w «tcfr ffiw <w *rcw 

>ror stit* wtf^mi t? **t¥ 

tffosi Hu *c*t «rwtori «rci to¥ 

*it* i c*i^ ww «rc*¥ itre 7*ti 
nt^ c*ite« *($en *rt¥ ¥ttoi *«i 



UK foi 

*mw i *npt tint? mi m i 

* ft^f *»! SfMlfU* ¥¥ lin ¥tC7 *f« ^STff ¥71 7*81 spfa*»| 

*77 ¥ftf1 *7f*8¥* ft* ff«057 I <3*«e? ( •(* *ftft*tCT ) Cffa C¥t7 ¥tt¥ 
¥K7 falttW nC¥ ftf 1!FMt ¥**n 77*71 477* «®f«1¥ iffci I 

’MJt* *f% «rtt¥ I 4¥7J<St« 7tl 7f*f1 71 7 tT*S Ftf ¥H ^ ¥ 7 tt¥l 

«*tfr ¥fli7ti ¥t ¥ nitef 7rfi fit carta eftef* mrl sfaftw ft* i 
¥7*1 7*C¥ t¥1 fflTtf TTCltWW *t7 fclfa ¥t¥ ¥t? *lf¥ C7, 
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1970 ] tori cm TOU TO 


RtTOwi TOwt ut*fri «wt*r fentTO ctftto 
TO*i tot «rji iffttw if*m* 

TO cfrttfw «wj fwtc' to 

TO« tntfii ffiw, to c*it¥ to ww 
TO TOc*.* *tro TO ¥fic« *itPmi 

*w *rra to fan toto Pi* *ftii 
TOtfa *lw Rfata totoiw *wc* 
TO'tfW TO f* I *«>»-TO « TO-'HTO 

to TO toTOto Pi* 'Pm fa'fl* 


-(l) ro-etctv faro* i to* rTO, 
(2) TOtW* W9 TOtTOft TO* «fto 
(3) C*W TO¥tffe?I *flTOl TO 
'WtfcfTI RTO* TOT 

w *rt«w'¥ *v*-*twi ¥witi *tn 
¥tt¥l 

¥*f¥*1 W¥ I¥«rWtTO« TO*tl*1 
TO. TOttf* TOpft «lt¥¥'¥ *fc*f 
TO" frftTO *f I C* TO TO 



2" fsn 

cmtflrs cTOHrf?* toj ¥fim toi 'ft*? TOt* i 


*1* ¥ii *m Pto* ntiTO "ifi 
*f»2i ffct* «nr TOTO ¥ Pvit^l 
*jfai nffat* TO ¥fa* to •ftfto 
wwi wv *riftTO &fc* TOT ¥tr*rs 
*fc«l ^vf%% ¥ Rftf TOtWPl *1 
« ^TO* RTO TOftWIRCTOJ tf*1 
ntf I TO* ¥R¥¥ ¥ «wtm to- 

*tft *Hi TOn to* i Ttffito ¥ R*t* 
R»lM**Pl RTOtft TOTO 4*¥t¥T ¥tlf 


C'fa* ¥ TOr* ^¥t*. C* *¥«! TO 

*<*f¥ *1 UR' W-ft¥T*lc?« TO 
TO*TO¥, C*l W *tl*I TO* *lfa*¥ I 
¥*, ¥tMH, TO* « ¥f*tTO Rffa TO 
<«t tor trcn TOftft I fa fjf! *|tf, 
<f?jc¥ *t*t, to* *tto, w <9, c*h*i 
«lff¥ ^Ftw TO TOT¥f ¥ttf CTO^f 
cn«Pl *J**tClf TO CTO *lfa*¥ 
¥11 ¥*,TOi. CTO, TO TOfat* TOT¥I 


528 Of* * font* [ 23-f M, 9n»10n 

fa* 0«« ttf*1 n«.*P?f *tf aftlt an- fcrnftc* nm fl Indian major carp, 

ntm fcntnflr m i 4* n*n atm* 0 *Knt* 4tn*t :ntnmti aftn «nfa i fai 
i*wi tfnai ntfaat* ?w Ot*i *wi pci* a^n* On cnmtattn v* efface 
atfft* 4TW1 *tffcl1 ntffl* ntr* I 4*«fn Common carp ntcn 4* afftf faf*l 
wtnm atw nten nf*fs® i ^*t*i f<«W attw anm orcn «itaf Oaten i <0 att¬ 
ain*}* arnt^fn* fan antft* fawn *ci i *fn *t<nt* wntnwfnr* ftfint* ffintw' 
Utrr* upi ltfon ntna *f*rn afr* 4*a *fnaFt*t* *t*rtw aatcnfintn M 
nai atfifc &n* fa*i 4* n&* Oi« 4* nt« faffa Ot*ct i 4fntn t*t*i ntm 

t$a sfmt artfcc* nr:* i ^fnn ntn ^faatn^i O att*fn* firm 



3m fear 

csw star entnt* {Bn catarf* i 


atcat** far nti, ffi 4tntn l«t*i 4n«}fl 
myar* frti Mfften fen ttfaat* w 
fairwen* nftc» artan tfiat* nten 4*^ 
n^rarfaftn nO*t* nen* rwft at* nten 
n*t nry i Ifn-r at* tO "n4f t®*. wn 
Oc« *fnin* lct*i afan at*i tfnen* 
stil apOttca 4tfnii attain* 

•rfartvO af*ii art awfntofn at 
Ocn* ntto* cwr tnft *i ai i 

O, turn *cnn 4 artniatn at*i* 


On-Ot*t an n*r*fti«8 mi O-faa 
at* fa* ttet 1 f®a Oc4 atsei atft* Oat* 
n* njtfantc® ntat» nn* $ftw« nratwn 
n 1 4tn*i nlaticttiffoafnai arm 
Ot* 4tnn at* Cyprinus carpio— 4tr*fil- 
*ta *1 ntO cn\«atnrf 1 >*n TUapia atia 
4tfapfti 4 ant i'll m%iw ffn#t«t* atwte* 
amaftftn ¥t nPm n«jt «f«n ni 
W4ffnn fan.nnn nffi ff| *tn «tff* 
nt*f*a cn\*:a ‘f^ntfa’ nn enten vn 
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1 $¥» HI—ftHfa Hftfl, ft¥tfa cw 
Iff—ift* <h *rft¥i w cw ft*it¥ 
ifc* Hflltft ¥H n i 

¥trfll cntltltl 1 ¥ W^NtlfalltC? 

m H-iti if nft«i¥ i*m ni 

nfti ¥r«f«tt ffititw f®i itcf w 
if nfihi ur chict f»rwi fouftci 
ftft* ¥wi ft ft* fscn irw n*> 

2*1 H? fill ¥*¥&! Iftlt Htftl TtffT 


itri *ten ii nftc*i citit itftn wwi 
wtftii ifni in i 

wt* ¥¥ t*ftci cnntitcn flwitii 
*it*n in i ciftihj * ^ffi twin nr 
1? CHI Uffift ( Cl«Plt¥ 4ft HI 11 ) HI 
WCTi 4 ftl ltl I > 4 ft*f»lt¥ 
fc*tttl lift iflCltl *lfill¥ ¥11 11 «W 
*lfl*l¥ f|-ltlC¥ ftl « UR lt¥C¥ 

fal ftft* ¥ftc« fct¥ftt¥ ¥11 111 net 



4R ffo 

feci ¥fitc*l fill Stltltl Clt¥t^ ¥11 l^C¥tl I 


¥tl <W fal !$C¥ Itftl llfl Hftll 
*Nftl¥ fclftltH (Spawn) 111 111 
lltll fcfOT lftt¥ lf^¥ <tt¥ (Yolk) ail 6 ! 
Wffrl ftR ftl *ft¥ 1 tfhl ¥tf¥T¥ *ltCl I 

fwrtH i¥ti mtc¥ $lrn ftc¥ «rtftn 

ftllH CH^t ltd (Spawn collecting 
or shooting net) ill *fC? I ftlC*ttH fair 
<rrt 4’6 ft ft: ltd 6-2 ft ft: 1*11 ltC¥ 
ftlFffttl lt¥tH Httnt ffemtH 
¥tw HI H H H*1 1«J fttftn 
3 


ftft* felt* (Hatchery) itftll 

fticntu *rttc¥ iri 

¥ti «¥ ?f«i &ntn cntititm fti 
nt«n mi *itw ift «rwtft¥ «rw 
(Induced breeding) I *ltC¥ nftHF 
cnnntiti ftp&tft *m«i n taw 
¥ftH £Mtlt¥ f«l ltftc¥ ¥ UR ltlC¥ 
falftftl* ¥fta itlT ¥11 III Cttlt* 
fentife »n< ¥ftr» *ltfta itHit 
cicn iv»-Ftcii i» <rcit*^i ivj-itarc 


123-f 7*, 97-107 *rvU1 
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cftaf arlts ?tf?i7 ti1 «* aims *77s 7? at? aftrs fi i «* w 

7t777i5Ptrac?i wf®tw *H«t afwli *f 

cntatatti* f«7t*rt7i 7*11 7tt?i Bts <j?f7?lrs fenj* 7t« «rcit? ¥f*w <rcit- 

fa7 S¥7 tJCSI afC7t«f7 77 i 771— «R^f 77»-?t¥ ^71 fill 7tt? I 



577 ffa 

Vtvjti 7tf (Catla catla) 

7t4Tfstot? (Nursery tank), fistfa $1? fkviW. 7Mtfs ¥ fsitfs* totf- 

(Rearing tank) *77 iflF7 tot? (Stocking «f*it¥ ¥CTI¥ 7**17 ¥17 *¥ ?ftfl f?W 
tank) i tatft aMtfsra foatitai ftsi fe*nt77-¥7¥i nti i 

Ftltl*ft7l (Fry) fe**tt77 ?fsra V I filtfiK 7V*-5tC77 7t¥7T fi^S ¥C7 1jfs*S 



677 fra 

7 ^ 7tV (Labeo rohita) 

totWFtltl*ft7l fnl ft7tmt7l(Fingerl»ng) C7W771 fa7WV ¥f«t *tltl Wt 

<a 77 W?7 ton? &t 7 trnt 7 i fan fa*tfl*K 7 t% w-Tfar 77^7 ?n i fcffatwt tti Tti 
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<*. *r^ft uft* ntv%f»i c*n «rftft, 

ftmti ** **Jft ftm wnw 4*t*. 

w uftft *t*tm: ** *tcf* nnO 
toif* fti t*tw m s m itwnt*i ftc* 
t* cO wt* ** *ftW It* *i i 
iftw* *K*tt 4C*¥ **f *<»4-5tC*l 

^vitf ** *flit c*u 4t*¥ mm 
ctfiit flftw *f*n *tc*f itil *mt* 
▼it *i **\ $tft* >rc«r c*t* itftm 


fa* <tft« Hwsti Oc* ntci; w— 

(1) uftm W-it* (Private Fish-farm¬ 
ing), (2) ***tl **ifaw ***-it* (Co¬ 
operative Fish-farming) ¥ (3) ItltV 
n*faw *«>4-it* (State Fish-farming) | 
ft** *¥fac* Cft* C^f*T *t*f*¥ 

**fa « fwtifr* mtc*i *t*tcu ifwi it* 
¥ fimi itc* i it^n **c* cm ^»* ft ft* 
ar*i *f«w it* *i, w *i*i «*mm 



7=1^ fid 

m*I *tl (Cirrhina rangala) 


«Ult¥* *1, fal ?C1* *C* Oil *ft*tl *1*1 
4c*¥*tc*i mi *fin *tn *** mv- 
nftim* «*¥ 4ft** fenti 4tftf* 
*t*tn M-ift *4 wti f* 
*C¥ 40 *4t* w <t*i 4*¥tl c»ftm 
*«* i «0 *j*m 4t* <4*f8 *ft*i O c*, 
fc***t«I *C*T 4Jt*¥tft* *ltC*f* fall 
**, *ti 4 4fac*f* ft*i *■'*<«* ** 

fft*t* m *m 4 c** *« (cm cm** 

Nlft *t?ft ) 4¥ *C¥ *t*wfl 18* Cl* 

*1 c**c*tc»r mt* cw«n it* i **i *t*f*T 
^i*¥ *^*t# mt* f**ti *jt*rtci <0 
*roi 4tw *tn c*ct 4f¥¥ Owns i 


*frs ft*tf« 4fl *¥T Itftll *t4*t* *11 

*C*T C¥* C¥* WttH *ft« 

c*titc*rn itftn 4i?f*¥ *¥far* *tcf* 
it* ffiw m i mtn 4*wc* fr*tft* 
fclfa *t** *ftn *l4*t* *1 I 

***ti *ifac« *¥** *vi*itit *i- 
¥tcu***ti ftitcm *iftm*t* w«it* 
fftll *tt¥l o Wtf *ftft *l¥tcil 
4<*tmi «fcm* *rftn ftm* m*t* 
Or* ntwi ftf 4c*¥ **t cf*i *ti <*, 
nftft* **p *c*t<i n**ti nifti m*rtn 
¥ ftkl ^ftll *I¥t#t 4ft*till m ¥** 
*f*11 *C* 4^ ft*|f« ¥tw ftKlftR 
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WN «(wf* 123-f 9?~1<K 1W1 


•if*? if«t<£ unfa ifctfc'® ltd i 
nut? nfifwr nut?® intern ? ftfrts 
ntitcu ?mh?tm fcifo ?*n Hituft? 
mi 

vtftv mfars w-strm ftwtiw ¥t*- 
f?n «f? m mitfi fiitt?? *rtft? u??t! 
¥»t? ?tl; inti w ¥« iti ci, uiitti? 
c¥R itlt! ntrii ¥tit??n ?w ?i 11 
Urtf «ttrtt? *»F»t!¥?J?¥? nt¥- 


ftltl ?t!l ¥tfflt ¥flltl ¥¥ 
fftn *iPpi it?® iv^-fttm •if? ?*c? 
* ?«,t*Mt?? ifi ntta? i 

*ifo? it? citfc 15 n? <•¥? if wnwtti 

it!j <rti io *i? nr? nr?? it? ?fi m i 

?t?tl ?t!T HtC? ?t¥t? ?f?tl ?Htf«*1t¥, 

ciifa ittn etc? ititcntu teitft ?firn 
ntitu ?f«w« itntnwt* ltd? cnt? 
nmt? nr? n» ?rt? oft ??? ?i?ti 



8k If? 

flint? it? (Labco calbasu) 


¥?¥ ft* Itf ¥ I $?tl ¥t? C¥t? C¥t? C¥t? 
¥ltt?l It? ??Mt1 *?• ?!l ¥C1 ?¥J 
?u fritt? ci, mitifa ittl! unto 
nr?? <rt? ?tw¥ ? fieri ^ntfiJ?? 
?titt* i cn?f*i nt?4 f??tc? 

?v»-?tn ?m cm i 

•nfifc* ftmft fitiwi nftn it? 

?!-?t¥tl ?t¥tl <3^ ¥ tRHtll ?t«J 

Cl*f? ¥t?¥ ¥?|ltft nf¥H iffltd, cn> 
' iftt? ?tjt? mfwB iwtnmt* 
?fin •??« wt! nfifo n f??? uft- 


itit? *ti¥ ¥tc?, it?i ?^t¥ ?*ti ?m 
cntfc cntfc feienn m?*tf ?!»ffi ?t?i 

?*t¥ IMR? ¥? C¥f*?tf¥ iftlt? ?« 

nt¥it it ?hi 1963 nttn *« nfaim 
fiii^t? c?it it® ci, itoicrer IMtl 
c?ft si ?? m ittihtit* it? nt¥?i 
ftltt? I ¥tft® 1WJ ¥ttf H¥ *t?n ?$ri 

Hti?t?t ?n «rti is m m Ht? mm 

Cftl 11 mtlci •*.?? «ft? 24'5 ?¥ 1? 
It? I it Id'ltwt? Fttfftf ywtl *tft« 
111 ?¥ Cltfintl ftlttl itUtfl CTt¥- 


533 


**c4fl-*l*tll, 1970 ] *RR| tfC* *tOW *t* 

*«Jt «tl 370 **, *tftl *WJ H*C*t^i *t*11 *tlt*l *» *W* fit* **C»* 
*W1 303 ** m ffte* *ttci I strsifft $*?F •tfltll fit* *vi *Utf fftt* 
*twt* ftf** $1 *tfc* * fin *i|*ti *» Oitfi i *wft* itvii m c* 

w *mtf ffit* imki <tti 166 ** *ft 6 ** **i i* **t"ti *ifi«r* *i*tt 
w *ttw «mt«r=r i «t fwtw mvn c?n «w *tf*n *tc*, c*«fttf *\*ti fftn 
mew **ti cm *ti «ti ns ** *tn i w**teti W9 fcvri* wt^f f fit* *ft*i 
«*| full *t?i **ti ^Hftf 51 f fit* c«rt*t n«»cs« **ti 51 fie* *tt* i 



C*f** 

c*t* cit%i ^f*ic« wcmnsti *«ti **i «M*t** * itvmfiK** 
wit* **« ituti fit *1 fil-*u c*f**fc (**c* cwi mt*) 
nifti *n fi i *t*tfi* wti ftfn* * to* c* ft* fn—*t 
mH* *t*t*«OT *n ftf if I ft* fti i il u tatfi* wti ft* 
fvfrra « «t« *ttmi fii *iz* mw fi*> n* *f **fift*l fsi 
fit* i n ft* *t*f Cft%l *tl* 1*1 fH W ftltf i 






90ti Cl, 1970 I c*l*fl ItWlfft filltl 
¥iti cfcft*t¥ cftar w cic* e*ici—* ci 
lfi*»* *ti *¥i— i ¥tit« ntcii ¥*iti 

itfS ♦mu- ¥tltf lt¥ 1111 ¥Cl 
— *nff| cwrgnti icicw- list*- 
<f5t«— i *1 nci* itlftwtw cfcf*wrtr¥i 
irti itvii iiifai-fiw wc»rii 
fi»it« ¥itci*i ¥tvii ceil ¥«« He? 
t«« lt*lt¥ ¥tl i«?ti it* *ic¥ *rt*wi 
*i i ¥*rtwi ft?r iti |ci 
^•k«ii— fir itH *? c$® i ?yit* cfcfiwrtwi 
lt*l fl,W f t( 8 WWfCf <®n w« 
Mtflfll ci* wi jfw"*f ¥Jtfw 
*l<wf*ltw *$¥ 1C? *18 *w*i in— 

Jltlt? ¥ ¥tlt? •ffilfll itlffol C1C¥ 

iti cnci i ¥t?t?i fi>i:<ic& «S^facm 
Hi ?** ^lf¥tC1 ?fiMTOI ¥¥t¥ W 
«dftm ?f¥«i*tij m ciwtiWtci 
nfctcii it«¥i cm c^cict, sstw 
?tl1 ltl, C¥*l 4* ¥* 11¥1 jf*¥T*t fnc*i 
wn n?N it?tru « n i 

^fill'll ¥¥f$M <o* fi*i, fiifc* 
cm *t* 1*1 m ffHcn ?*nw 
flhti ?fiiti *(¥ ifinnw Mitcn 
¥«t*l itH, 1 C*C¥ "It*, fa* ¥HCf* i 
%K it* itti iitrti itficici ftft&tc*, 
*l¥¥f*i c*\ti5»>i=Ttfl ?fa ic* fi i c^l 
flCll *11 ¥1, 1967 ltC»II 11* fain*! i 
%*i ?¥tw *icii lit* ?fti t^arti in 
*it nu tffa cutft trtfiw m* *t*ci 


Wl ¥C1 *t*TC¥ «!t»fc«lt ifal lltltl** *¥ 
fort* wi i**tf ft** fwi ¥iiti?i 
(fN t< l) i *i[ *t* n, ¥tc*wti?ii 
¥¥t¥ ¥**|—lt*tl1, ififil, C¥t*lt1jl « 
llfitfl C**ltl ¥1 ¥C*« ¥t?tlf *tCll 
*t«tft¥ *ftllt*1 l-tf ¥5*1 1C1 IfCll I 
¥t?t* 1C*I Cl% Wtfl *f ffa 1C1 *Ml 
ft»! fc?V «tt«CI I »|MII «ft! 
¥rit¥tf¥ ¥tlC«f Wt« ¥1 *H—¥tf 
¥t?t* ¥t¥tCll 1¥| ¥»t» ¥l-¥f«l 

•fftltl ¥1 fcdVIllftJ ¥11 C¥¥«1- 
itc¥fl ¥tci ¥wt« ¥tlt®-f5n»»t^ 

it¥ti a?tt¥i fiwfi fir*iti cwr s«tii 
¥« « H*l¥tl (tit ¥l¥¥tci 

¥* ^|« ¥*¥¥ *T¥ fClftm f¥f ^tlll 
*nc« icil *t¥Hl, Hl¥Cl 3l¥ w 
¥C$J¥ ¥li5 t5* ¥fsa|¥ I $fw*Il ¥* 
¥t« *lf*W l¥t«tt*l *nci* ¥tlf¥ 
ltd f«, ¥t*«l ifltlCl ^»tff¥W1 fil- 
¥tc*w f¥tft¥l film ' «MH ¥«C1, 
Itfiwttwr ¥¥*fC¥ l¥¥tf¥ ¥^¥ 

1CU 1C1 ¥111C«1, VWtfl W C¥ ¥11 
*3* *f¥¥t¥ ¥*t*W €1^1 ¥t*» ¥tH¥l *C¥ 

¥ 1*»1 ^fl¥"*t* ¥11111 *1 ¥ttn« ¥t««l 
iflfc¥ ffifc^i niufi c-itii cin i 1897 
Itcil 12* fl **« ^pncil ¥fi 
1C¥1 *¥1 7* ¥tlC¥l ¥tltl ItWT I fif¥1 
11C11 5tl*ltcn ¥tl Cf¥ ¥¥ l<1t*l 


•iti^hi f¥t(f¥ iitn 
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dH^YV-ffCltYV, 1970] 

fry «*«mi ffkvm m «jti- cffJsYtni cftzifci* *wt iff 
ftf* * ufiff *fa i.tifai i «n* itw c#w i ffiwtihii 

«i «f» «itin n» ffwn citf nry wtfffrftn *f*¥ti *tfin fitfff-YWf 
ffitiw *m i 1934 >rtnu 15* wtfitft, *fkv fn fcfoii i 9 wi *wji fri ft*ti 
owl «tti faffct i * 4 ff wi *£t\ ffftxi« ftffti c*t*i i <f if w froi fffnil 
« cf*rtrw ?fai ** «m ftfcwi — 1 tor wtriftl, ffi fftit frtftf 
ffid ctcn fcfon i f ftw ffoYti*, ciitfl yci fciwi i 1950 ntc»n 15* «wtt 

ftiit* * wn fiilfh ffo ft i •rtin-^ ’fattw wti 4¥ «rf*i 

fd ftitfe fait* VltpiY ft foil Ylffa 4? frfl|4 H4W Pritt 



IsK ft* 


w d* »ri *itoi cicf fcnjmi w«if?t« wwfcn nftin ywii n-€ftwi ci 
wot iw »nw wfwfcc* ffrffwfncwwi wfita wfo ywi, wi vtiti *« 
*1 »a« OTti «rtl ft«1 YtWt* ft*f fftfl *ftf> ftOT 1964 »|tOT 15* 
fft?COT ¥*t»l <JTtn «tt1 ffltl I ffOT«- <4fa«l, *ff f¥"*tOT fft WOTY! 
or* tfw, fto i» wwtw fipfa fHi* fw wtn i ffruwm ttiir, <** 

^Itl ¥W*<i*$fWOT**«rfl fllfifl.l w fYH* Iff WtlW fffi* JRif 
frfftn witif fftfin m m wwi. wn fim wr y«iwni mrft *w% 
CKfW ftfcdl 111 1935 WtOT 3U1 fait* IfNtW *ff*1W fT*t l 

df fiff vtni wtcw ff fin ftwi *1 m eyffi 44 
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■ri win wt* ® faTO 


cntro cwto vfvrtn toI to to 
tow i f*i w*t* itwi to to 
4t*r s-roRrww, «tt*fa* stTttTfTO 
cmti crtwi c*t* to# wl—®tro 
*w tow ▼**•& «rtvf** if%Ri *tr- 
*tfrri to# i 

TtW VJtfilfc* (384-322 t: «£) 
Rut* vro*. ^jci* ®*irm »rf** TitT 
ifta «ritw PutTO* Stw TOT® vtTO 
to f tow* *w i ®tw* «1* ttW 

tjvfcttr *tot, «*f**s to cvtr 
TOti c to to, ®<M# f to* CTO 

*ii v to, "?H vi T $fr*TO4 i fan® to* 
Ilfflt TO ftfal f*VW TORtI 

TOi crow «wf®* 4# ^cws 

«r*® *t*i, **t® crow ^Rr^f 

** TO TO C*T CTT TOtTI TOffl 

cTO «ti i « t**i ftwtffa fro® 
TOTti fft*r*\* Tfiwwf® tto liv 
TOhTO® tow, $tm tot «utw, fr^w, 
ito, |«tr*i w writ* to ftwrow 

fcWTOtTJ i 

TOtiTOw fipfe TOTOtTO 
TO <gfi*TO9 fonfa v i tti—( l)^l- 
vft®, (2) *rttftflrftwfvi *v (3) Pwi- 
fifovfr® i 

(L) fjfcwfi® TO*I s TOt^t TO® 

iltTOTO TO $fa*TO4 TO TtH I 
4*19 TO CTO m*\ TO, 1911 ®tm 
**Wtwi $f4*i**t ntfti te*t®j*i ®to 
50y000 CftH 9® TOW* fiTO (Land 
•W#)t4*TKcto cro toUti ftpmH 
Cf* TO, 4# ftltfc VI TOTO TOl 4* 
<gftTO ftlfol Tf*« TOt« fTOtf) 
TOtR-iti *rfa»®1 cro toiwt, vRrvto 


CTOI ^TOWl TO# TtfH# Wtvrtf ®#» 

TOl TO* V* fiHfcftl VI TtTTI tv 
to i f*i 4 *i vtnr, ti fftvt vTO? 
<9 TO* ’fut TOU I «tiw* 
toi tow ntcro* *i*t ®tw tot- 
tow* wtTO® sftwe-T* wfr it® 
•itwi ®troi ®i;ar-®TOf 

5r«rtc* ct it ti, ®1 «?tTO to® 

v«ivt®ti vtftifn ®fro* 4ti 

«rti^ «i to i 

(2) ®tcirif»ini®ft® *ti*r— 

®*fT cto wt*n ®ti, to* nv ftcvtn 

* ®t*i f*fi *t»l ^^*^9 

*H to *tt«i ft* c^t* nRi* ®i®i 

4*4 C*f*CW TOTO Wl» «T5® TOw 

®tttiPrfii toww *rtTO *«t® 

*tc*, C®| ^5-3 ®vr ^p|*ltf 

*?19 fi l 1888 tTOtl Vt*tc®tltl 

vttfiRrfiii fTOhiw * nft* ®t®i fMroi 

TO TO fftflTO TOft®l 

to vtntcsra vtcnPrfin ®fip» 

®t®twt® M* VU TO TO ?fi*W 

TO^ 5 I 

(3) fn*tgir**Rr® TOi-^Rr* f- 

ftvt^lCT* ^TOnt:« ^TO« totiw 
Pl^tglf*C*^ ffilTOW jp *tti TO 4t* 
*v*ii 1906 ztvn TOvt4f5pij:*i jfo 
**^ ® TO titRtTO f*T*tfif*4 (Fault) 
*r4*t9T >TTO t?W*t® TO4T1 *W t4Jh 
•f* «a*. 4^« fft*p»ni Tot *to 

4*19 ^TOtfSr* TOT I 

ftf^ltn* ®f*TO TO4 (Elastic Rebo¬ 
und Theory) TOtHll fftft * 

flfctpfar tctt ' 'TO*trr to from 
tot i ®itfr® frrtp® ®m i-Tttr 
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**1* frfa IfT® ItCfl wm *!%« itfcf V* ^ 

P U folE ff*Ti 1t¥T* ‘ifft •rftw c-ftcmr «ti *wl fft" 

HHi m, w f s wt¥i!5i nw m *-n* A *fc mw* iw ^Ntif i 
•m * ffc wti itn w n n i «t«fi <1 fotw itfiwtwi mifft 
ftfvimm >fNi «rffc*i ¥iw$ fmtmi f *n frf*flr¥ $f?r*i-4m fwi ittai r 
*&mr\ fipfo it* (fw *w 2—¥, i) i «m ^nfiicfi ftm fan cw, 

K, tf m* itav fimw ftfaittfTi itifft mi fitflff ft* 

^cf mm cm* wtmi m fmcii cm wi w m wtimi ft 
«t fatfr fWgTfai ¥w *tnr« itif ft «tcff« ft®* cnw 



p 

« 


• #*• 


fj^rj^T 


t •> c n 


« • r 

•00 
j«e • e 


«»• • • 

*- * • * 
*» « » 

• *• • . 
• * • » 


I- 

2*K ftf ( * ) 


n** ftitfi ow t*nfa <i r"*tf i 
Prm pft-ftpff «f Hntm icu 
«Vt iff* ^R^tl WtftfT ffHWlt 
nmn c^i 1897 mm ftmm *fi- 
mt f»n« ftitpfsi mr *¥$ ^®i 
«tf 35 f9 cm ftcifti i cmw 
nwfa* mu ff fti m i 

ftm*w» m*n, ftitgrfai mt ft 
fftftm tufa ictfvi i 

*» Cf¥-*tMK HOT fftmm tfa- 
ftn *tmm«n wr pm itci, ci*i »rn 
^fin tvrfli firm mffc ntfitm 
mmft «rit» 

iitmrtti ifiw. 4-rft mtifmc? 
ftifrf cfw cum 4tn i 

*v* jwmtfli nftifi, m nftfi 
vtr$h cm in « 


iimn m»c*w IRwti ftcmn 

«rntf 11 

1962 »ftCT Mftitcif flit tttWffK 
*ftf fff ClCft fiwi ¥1WI 

15 f f-*tf ftf Ittf I f%¥ ntw 
Mfftw *no wi mu ifti ciw 
'jjf-idi f^fit f idit* ffti w fn 
fiJTtii* f*ir<5[n%fari fftv- 
c« ct ftff ® «i *rcfi r 

ftm 4 cf«r cicfl nt- 

itxii i»m 40 fti n«t< 

fu ii i *« ni ^f*^cn mi 4inften 

«n nr? cfrfhr 4*i « fiv^ ’fdifi 

ffCll ^111 o|| ifCll ¥f^Rf, 4td- 

t*m cit^ti «rrwi if wiw m- 
itt« ircn rnrcn it' ioti ff« 
cm ftii ff| ci^, iii mm m; 
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C¥ «tl*Tfrj ffW nwfe 4* TO* CTO 
ftn i 

fti 7-ft*t*tori ttanttf to 
1967 ntroi 13$ cnc«$ts wtori cfecn 
fefcnti cm ntftffci ?cw n?i 
<$ft¥rni fet^ft cTOicnni to*i-: 7 c*i 
n«ft<ai fMfn toi 6 cw 10 frol- 
ftfctcn in i *>$ ^ftfTOi to ?itotoi 

ft* *tft ftw TOI, COt ftf Tftltfi 

nt*n toi i n4njtf"in *1 ^toc* ftw- 
cwi ft$t ftft* to* mti fti to- 
n$ ciw, ni m nfaro cntittm cTO 
fftfTOi ratal cifei w ntwiftn 
TO* nfferni =ti—11^ f®tw ft*t*toi 

7* nfTOtflCf fa«tlt «TTO TO *lTO*fl 

* ntcnntt-ti <raraft aro ^ftTOt 
c*cn fefan—mi nttnl on «toi 

TOtfl nfe ^ftiro ftf *? *TO* CTO 
'g'stlnftoS* con to ft i nta 7 - 
towi nci tow*: ^ftw, ^fti to- 
ni*. nfttn* *t, nnnhfo nfaofrr $«rtft 
'con tiu t fra nt*ert* fto, fpm^ 
itoi c*ftr jntftn nfnn^^r cstcn nc<? 
ft I' nft* ntcn ntw J«ft$stc* nytnt^ 
♦ftrn atft to cro nc?ci no crawta 
¥1*1 $fWl nftt ntCTO CTO iftcfl ®t<l 
fennjrni nftr feni-nlro nrntfin ntfSn 
fen* «ft* TO Timm* m TOnfentfcn 
cort CTO no rai <ntTO «r«m«fai 
TOTOi fti$i *ft cnt«* i 

toi ffrarni nmtft nTOntsu to 
fratTOi toi**, n$ |fw«n* fencra 
TOi cnt* 5 frotftfcti iftci i fra 
Wfcra ra ftwfTO on.' mm ^ftm-w 
fentn ar toi $tcw ft* fero i 


toi f 1ftfru ^rati nftnfn * 
CTOnr nTOm ft<ct ftofTOfi tot cm 
ww «icii ntTOintc* <SftTO nft- 
itn fwfct* cro 6*5 cto 7-5 <*o to** 
cTcar? n^lim 16 fns fn: cTO 30ffe* 
ft: *rt« TO*«ncfni «wrHf 
*TO itw nwrnn, *«l fvnw* nftitn 
7'5 01*^ ^1 *ftn TOW* ft^ffe 

cfcars nn^tal Iftn «trtn to i 

ffi ^ftnt-ni crar n^lr* to 

nftnti^ crtwm—nfentro 

«II*n iir», ¥**1 ^ftTOtfl 

cnnnnn^wi ftn nnn\« cm nc?« 
<«fe fftf»n c* n<« ftn« ftiftn, 
nt«f toi ftntt* f«*fe fro orntwi 
*iici l «m«r8:, Lg n*? ^rc** fenn* 
u (Sial) ftn **f* n^n TO CTO i 
ftStom, t* nn nTOi wtr* nTOi 
^18 *"n*—4n*j5* cnar nn«tci ntft* 
ft««n <ntnti «T5« ftren 

ft^lsfe# cm n^c* *«*ti or *nftt 
v*H mf* TOftni cnpfn* 

■ten *fe iftnrnfl nfe, ni 15-20 ft: ft: 
cnef 25-30 ft: ft: n^mi n<7 nrntftn 
fin i 

^TOft^w* mnKfT cncn on to— 
n"nc^* nl^f ¥t«i ft<c*« to nenf 
nnife nnem TTOti nrotw i wnrh 
7 tn toto nntnr-fftTO cm? ^ftn 
to fftTOti nfen ¥tw ft4i fii «rm- 
w* t ftftn 7*7ft^c«ri o 5 <tr«ft nwen 

nfe wn— 

(1) Wco wnfttri n^iftn ncm 
uten ftft«nfc«i to* i 
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<2) llftt! W¥ ftrttwi mi trtw* 
nra^ff ptiftc** arStwn fc*rw aft* 
it*i 3I me* itofti itti iftitvt 
fiwfaft iitiifc* iftrcta i 
(3) ftltyfa* fr»| | 
wlwii ^ftiei $ 5 * nfiatw *ifo* 
if¥ an cirai *r«tw«i w* ncati* 
iftta, cita uro pft* icaft 
ll*t* Wife <i'5 CWte*t*C*f Itfftll %¥ 
w «| sgftiri c*ta *t*t*i pfawi 
Hal a$a cita wtfa a*ta* iteito:-* 
m it aciti i *ifoa ^cf*tcS <ft vn 
fails pfanti nftfo nti icac* 


inti am. aft* arawlnftfa l»tftf 
latftl Hatft® It ft I 

(4) ^fft*iittinftiftift(uti x ai) 
wt nfiatf ca fcvrw iftw ?w iiaj atft- 
itw* atiffa aaci fctftatflt *m itn- 
HtC** (Deccan trap) iftrf C«t¥ ¥*lfa 
JW* itH-latCl* H1 f&fl ¥11 ¥WOfi 
aft* 41 latfci ftc-t* Cltl citutwi 
•trail tit ft I 

¥tC¥f¥, ¥H1 ^ft¥**t C¥ itttft ift 
¥t^¥ ¥1 C¥*J, ItPPTtC^jri *t*T*ft C¥ ICl* 

mi fta* f <w aa. am a$a in 3ai- 
ft* IXMl* l 


*¥f «r*41c¥ l»ft<*tica iftlll CWflaf* |*#1 l¥C«|ift ate* 5 
ftl *t*t* fc*!rt §*fa* 1*C1 H< *fc ^ftt* ¥1 ifan Wl«f ci*l*tl 
atm iftci cift m *rft* at, am atm i *1 fccarc* aataa; 
amitaca* fafaa caw ffta ¥ atatm Htaraita-cata itiM ataif \ 
fti am new naa <fft*i aft i *1 c*h ant* ft aa aana afica 

«t¥1 lt*ft C¥a*l ItClfSlI if* I Cl* C¥« ?:* ifflltOT C¥, *C¥* 

O af|5 fat-lift ¥CH atltC^B flffc *11 aift fftltOT I’*”** 

aft (^fttc¥¥ Htfcfs) a| <&<f ci¥¥ atm villi aiftfti 

it¥i ftca^ai i¥»ii ¥C«j9 H#¥c*i awn itftn atm vtil 
ftftr® itu aa^ -aftcui ft<rt iaa« ift^ i 

*<Hl1 «taft ^wtftf «Mi <¥t«t laii aftcil atife alia ci> 
Htata atai ftl HftfU iaif* ftcati iftkftti ifaitci. HflitftMr 
itfitati flitfti aaa itat« aaiift hiIvi ictm itaftt- 

«aft« al«tfai i ftl itam am i^tuan: awn 
fwr* fail «1f1 aafta ita iftci ¥¥< iy aft l nfitciw 
it¥^ fttftitw ftcatn a*Mt#i ai cwfm itln cita nmt j^t 
mi aiti ifiata al« item atm cwci itftfi, atm itati 
fifti ifift aaa atm* ifaifttn fail Icifti *lnfti m 
ftert ^ifin awl Htftn ca nfiw ita#a1i awj *w lit* 

iftp* airTt ilcaa, *«i ^*hi ati j” 







ttitt toltfci, tti tt tit ifa 
** fafii sit i n« m* to ttifri, 
$tii tr^t* info c*i *zft, ttiti cwi- 
ftfti ¥«t iw tti ttififi 
tt ftifo to i tftti faft t?it 
ip it tow i sir® wet nt 

t ww i 

ttififi tto <4 fi?lt ttow 
«t fcfcti an, ift citttt inti tin * 
titan tfti ttutott tuti tn 
ttfttj-wtn fcmcitti c¥tt ttrlct 
ftft tiro cnttw i wtM ttitw 
Hmh it tfri ctci tt-t n feft cncita*, 
toflll «1C*I tt* It! fl I ¥tl1, 
$tl totl-Clt¥t¥I «Ttl t¥ltl 

tow flaw t trttl «titi i 

tw» Wt¥ti tn to n ci. «t*r 
dttl ait'® f¥| ¥tW tflt I TOl^ltlll 
•jlllt tott-cwcn nftttvfc ton 
ttiitflii *tn thrtu fiwtro *tw 
Itlttf tllltfi ¥11 *fto*R ¥«ct tint 
tototw ttiti¥ ttn tteitit ntm 
far itwi ttiti tit i fritm taw 
W Hi, fclfiitt ctitt cm ctflrtt 
ctit ‘fttWHitff (1820) itwct tfi t 
ttitatoti tof «tl6 total mu 
%Tltl twttl mjtt¥ *1 Uff to¬ 
tal ftto^ttl iti* (1834) ltl¥ 
ct »*rtlt tat*rft lUt! ttltl «»lt 
« fcifrifei tit ttcti c¥t*fct ftt tit 


It! far i t<fc ttttttotf CTO itwV- 
ittt*ttfctn fciinctti «wi 
tfcitci itiiitfi iti * Ultftl orwi 
¥«n tii tot ti* ariittv iiffis til 

feilt ttlll C¥1 tl, itMrtl tftftf 

fawtw «rtti« $ti mitt cttt ntfc 
feittftim 1823 ^twctw to it* 

<1 CtHClt ttf 4tlttl% y l ¥tlt Cltl 
4¥ flfot Itiwttt trflltl tt^uftltl 
tctcn tttttj «rttw ti# i 

ttlt¥1 fiitt tntiS mi 

tut i toi I'mt) t irwti 

ifs« f ittt—tjfirt^, ctifftfiti n icttt 
41^ 4tl8 tjfflft i 

Wrtit fiwfc ant fWftt iti^ tHii 
iti ii i tit Vr, itmtmi t1nl¥ti 
insriti fitrituti trttf cut *ti 90 

w ttin arttfnt ‘itt¥t itwi itintii 
itm ttofiitfi «ni pw (1287) 
tit till. 4tl ¥H TOW I 

TO41, CTOti itlUttW tl aiftftl 
CftlM 'ttlll Ctfl ft, Ctlt^ till till 
ttl# ttt C¥tt WJ ¥Wt« ^ttl Cll I 
4tt 4(0 Iti 111 Cl, ItlClttllV 
f^wtiarttft cftiH ^fi tittifit ..ti- 
tltct ^WClttJ Cftl tltll ttt ¥11 fl t 

c¥t ii, titn ttt tut ct uti tttt 
totiarcii tw ti tin ttt tm tmti, 
ti cti <ct nttn cit ct tw Hitt#, 
tjtot n twHtftl itiftft cun 
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wwtwtwi "■fwfl m» ctufi i «ti 
ftintij «wi ititii ftitiw (1821) 
*tit4 «r ifti-ftw iiwifaci *t¥- 
4tti$ mfti iifu iw icrci mtwi i 
it* 44 fti ftftti ftsti ww it* m 
4t4, l¥l*4tIW *aftlf 4tW fwfl- 
itftwi ct^« mft w irtm * ffiw, 
*n <i uti * mtifti wi it¥4tti| 
nftm 

wit 41 *4 444t4, fiwmtftu 

441 C4H H $¥ 4W1 *11 ftiftfttfi 

nii)*Ci¥ <i |f¥frtf¥ iri 

4414I ¥cwi nfinfci 4 $¥ ^ i 

ftift-ftwi H4i vrttw itftm* 
4*tCT 144 fc*tl ¥4(44 l¥1^4t4 411 
iftt* ffl411 P ¥» 4*14C4tlJ ftwtfif 

141 f«ft* 144 ft4c44 i St* 

Ufa toftfc ifatt 14t4«M I 44tW W 
¥ 414 ituti ftwtm ftn f«ifw 
¥wi4 fifti 4fat4i *rti^—<44 f¥, 

nfaftifi fifaitt-ftcititit* 4tr® *f* 

c44t nrw, cnfa* 44 fai* fift 

4*J («W I 14* 4F44 C4* C4, 

4faf4¥-41 4"4fa414 ifwi A ¥!T*ttC« 
$fc¥ iftfaT ¥Wfc4 lW¥4tft I 

fift ftm^i nftifa (144 Ufa— 
f4, 1842) 1»14 nfl4t4¥ furai 

mtit A ntfti ifi¥t<4 

*4«lft¥ 4!4 *tll 4541 4C4 4C4 ff I 
ftit4*ft4i iwfti i¥Nitfii 

4*114 ¥ 44fa4 14T •f^tCTTf I 111 is=n 

fatfAm m ft cfttt't—ftwtw 
mffct itiim itni ir w^i ¥i 
wfaj H ft l 

Jtlfatftlltfa twtw *4Wfftf 


*41 ntfti it* fvrtrw w mi 
mn ft* v lift w ^ 
ifii*i 4 mi mu f4*fa-®*ri mi 
n5n cifa ifa* 4t*f4 *ti wi ntci ft i 
A iM 4tni4t ffti itft fiw ntti 

C4tft^ nft¥1 <W lt» ¥l4t* ¥¥If4tl 
411 fl* 4tTI1 4ffl (1843-1855) imrtltl 
<4^ nftftlN »ntf4l ftlftwi 14^ ftwft- 
ftw 141 ft4ftntC4 Id !¥H 
¥W 4U»n Iftl « Ifftnil 4Wmt44 
¥tlftW4 I 

*nt®t4 rft t*ltff 
n«-nftft«ft* ftwft-fwf 
JK¥ ftwfai-iwfti C¥ft 

®r»i 4i—c¥4 4i, > 44 m-nftfti 
f4«t4tc»lt54t4 iftin-ll fiw ft«ft-444tf, 
It* 41 ¥1 ftwt4-llt4 I Itim ^lft» 
lt4l fMI f ft4 I 

lt4t« fftnil ?« ¥C1 15^ ^* W “ 
141 W4t« 1641 Bllf|4 ftlfW^W I Iff 
f41t«KC4 4t4 1641 Itlff*. lt«| 4f«4ft 
C441 C44 <S*C4tt<f4to I l^C4tft^f 

I41lft 1144, iftftl 1 4tl4^ I ft«tC4« 
ftfal ftl ftW 41 4C4t» fcfWtftl 141 
1C1 Iflftl ItlfiW I ititn A 
nflftf ?l^f44 nXM 4tlt4tft¥ltC4 11- 
4l|S ^4«tftl 141 lltftl 14t* ¥14 
f4lt44t%Ul ifo 144t4t«M4 itll® 
ltC413J44tl 1C4¥ C4H ftnftl I 

1855 lift! !¥l*4t* l^f4tf44V 
4"»ftf41 «m ¥414 <4* *lft¥tfl ¥4flf¥l 
H4¥4tf4 ft4C44l l¥4^4lC14 ftwl4l- 
C4l64t* lf4¥t^ll 4tC4 IfWftft 4ft¥t» 
l¥tft* 4t«1, «t444 Iftfll 1C11 

Ittftt* 1 



542 *lt«fNr I23**f,$*-l0**<fl 

to *t* «** ft«rw fcm «rftfti fcwit 4m c*w iwfti i <*ti 

ft 4 nftniN m* *i* v*f ftw tftTOwt* cto i* to $wt*i. toK- 


1841 ftaf i ijwtMt fit* 

*tfc itm TOfiii «** f*Aw 

towit 4m 4 cTOftit* c*w i 

<yptit* *t*fc*f«f « f wt* 

ftti TOfatf f tc*t**t* «r*t* <«f f tw i 
to ** TOt* ft, to «rt*TO fftf 
toj* **twi i 

ff*f*t* TO* ‘*tf*l* »TfTO *t** 

TOfo* **i fast*’ («** wt»r —«tto «t#t"f 
C*fa 1773 ff; fast* TO—«** TOt* 
*f*, 1774 If ) *t*f 4Ttf* TO* TO* sj*I- 
*t* *TOtf*f TOJtf^r TOW I f*«t* 

4 ?ft* WTO* ntfTOJl *fi** ft TO* 
ett* *f*t mil TOMcf TO* tow 
-fS'Tf, jjfc 4 *f TO** ffTO* $Mf *tf*i 
ft! TO*, ^ 4fCf to *f *t* H C*TftC4 
CTOflWM TO **f*TO**t 4^**,f*»t*- 

3*r«if fcm*c*tm to to *t 4rwi 

1770 «*TOf* TO *W1 c*W ft 4f*fc 
iTOtfat nfafti *t*t*tfffTO* to tfro 
*11 l*f 'Constitution of Man’ 
TOf TO f ***** C**1 I TO $*-4* 
4ifih TOfif TO*t? in* f* TO***t*. 
TOttTO to*w* 4*s toTO** i ** fTO 
TOJ C*l*W*> TOt* TOWTO* fffe * 
«tC*tWC** f*Cfl 4 *tf*f* *ffl TOf 
<rft%* *w fat*’ c* to* TO cto 
*c*l TOt ftftwfai i tow TOnti' 

If, 21 4 3* TO (TO* 4JTO **tTO* 
1775, 1776 >4 1781 If) **tf« ftlfal 
CfftW* WWWt*W**WT I 

«tv*rfi>4* *rt* n* w*tt i?c*tf**t 

•tfaft* TOtf-14 ** I 4* f****i faf* 


fa*t*, CTOfffwlt* tTOff f*fW TOf 
f*W W*1 ftW I TO ItfifaTO faff 
W*t*t TOlfW t 

TOTOfr ff***t* iwr* fcn* wfa 

CWf* orf f2r, *lfcf Cftl fa*W* W*tCf 
*C*t** 4 f**4fffl TO Cft**t* fHf I 

4Mj« f*f c*w TOntd* f f*fM *s*tt 

ft*, TOf C*t; ffl f*f «t*1 4 44 
TOttwft * 5 *t 4 ftcf TO* *4 TOtfr 
TOW I 4f*?*tC** TO* fff5 f*WftTO 
4ft<r*5l (1856) *n*|t* *tnf*ffi|44tW 
CTO1 4** I 

*t^t* TOt«f*<*1 ft* ffC* 41 TOW4 

to 4rftf«r4 fcifi* *c^i 

'•tfl^TOt*’ ( 1824 ) «w f*W* 

‘nfHftTOt*’ (1847) fCfftfl Cf^ff^t 

fwfi* i ffi %«tf *nrKfti»t* 4c*« 

4fft4 **l dtf flf ftiltt** f*(4* ftTO 

—cirffiffii, f 4 fcTOfiu, «rrt*f*n 

llJtf* TOf ff|t 4W* *c*j itw i 
Itftn, *f«4t*t* *l*ftW4 4W* *W 

*tl*f*i Cft* *tfr TOf5 f* AI 

n*t<f*fti TOt?f*t* Iwift ^*wtf*f 
wfa* *n*t *t* *i*ft* tow*. 

*|f*4t*l ft TOW* f«f* t 1 C*f Cf til 

*ttf *** to ft* fici tow i faro- 
itc* t w * w t*y, ffi^ftci* Pwt*- 
CTOTO* TOCfl*tl4|*tf *f*ftw fctw 
TOW TOftW » c*H*—Inertia-* *tTO 
TO*f*t«f**CPi*ffl *r*f^fftf^TO- 

c**f *w*r*t* fltttf, cftciroar TO 4 
lff*t* fIfftlt* Inertia fl< ft 111 
IfW TOf tl TOW* I 
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4*t« ¥¥1*41* *4t¥4WI 

«ff»i 4n ffcti* * *4f¥*rttftr 4tr 
ffn *¥ fw cto TTft#n wf 

w « *4f*rc ¥ti *»m ¥*n frcf 
frot*! * *nrt4ft»t* 44 ctttwr 


«tw, *4f*ffai * itiftl fi*tw 

mH i 

ft«Bfw 4ft»n sftti ¥m fewtwt 

ftwMt wn ifa» tw, ftf 4t««ltf 
tortar-tfn ¥w tftt* ¥¥i*4ti wrw 
4t4 in? 4tw 4i c¥t4 fafe i 


*4ftiri 41 ttafffPT* iHt4:¥4l4l *9 C4 W 

fiwtonti «rctfi¥ tfeiftt, itW zfv atvft* Ctrl* $ ft ¥ftl Ufa 
9tfi ifa 4»ii iti 4i i itw m ¥t4tnr* ct4 «r?« 

ft 5ftH fattf I $fo «4?fel ¥tffa fet4 41 4tffT4 C¥4»l 

fafattcn *M5 nfhrti Ntf 4 «*ti fan* ?*wt« t*4i i *fe wt4*f<t* 
¥¥tC4fe ifa faf4*t*IC14 ¥ftf¥ ftotmiw 4*ft«1 ffc« fall 
¥4itn4t* * 7*41 ttatci, vrtfa fate** <rf% ¥t«fa ¥*itir , 4i 
'$*'1* tt* ¥tpft CTfto 4t«Tl 4f* 411 C¥4 41 CltltCf HtttH 
fa^ ¥tftt4 f¥ tfc* ? feft* C4 *¥l 4tfe I ftfa nllfe C44t4ft* 
|4j few, C44f4¥tl 154411* 4t*1 ¥fa ^wtf4¥ fat* 
1t4V*ltltff* felffe ?|C4 <41*1 <*I«TH 1 ¥11 fatife *411 C*ft 4 ¥4 
*¥¥«, *tmf4$4 flflri* 414 Wfftf ¥t4tl feffo-fat*, fffl C4 
C¥t4« ¥¥tl <(lt ¥ ¥W*|1*S4* fttfr* 4f¥47 *|"IM44 ¥t11 fatlfe 
¥15 4*tf¥ I W. 4*¥tPl4 4H ¥ffl4tf' f4fa <*44 ftTJtVt4f 
feWI nMl ¥9 fftfit C141 if* 41 I *fM ¥f«1 4*4*fo M 
fa-fatl ¥41—ftfan *14 ¥19 ¥*fl ¥11 C¥t4 CfPlfe Itfe I 
¥1441 ¥t?t1 444 fttft¥t4rt4 fl¥1 014 fftll mfft «•«% 4 ^«ff| 4ftl1 
¥l¥t4C4 ft, ¥4fltn4 C414 Ctfe 44tffe «ff¥ 4»t45^tl ¥t4 ¥tH 
ft i ¥t44 C4 4¥4 C4C44 C4tC¥4 Wtt4? 44t<¥flt4 ¥tT4, *tft4l 
«4¥41 44J¥ fe«Ni ¥f«t«4 C4, 4t4 ftlV 4tft4 

flllfe «l4-4t» 4fC44 449 4411 ¥t4H 4tlC¥^ ft *ftl1 4t4 
iflllff, t«4Tt «t4-4f^nn itClfe ¥44f4 ¥ft, ¥¥JW W«tff 
jfrWlWI 41 »fntfe 4?(4t4 ¥¥Jf4fe4 fft I" 


¥t5tf ¥*[151 



frwlCTfftfl 

Vfni ftf ftf tf ’HI I ft ffl fcw* fi. *tf tf WH ^tl ftW w 

frw, «ti fcnut m ftftcf ffi cf*i >ro w TO wet f*« 
Wi ftofnwffi wjlc*t:i fan *f*tftf w *tfani ht® u» fft* 
*rt fatten fftci <fti Wl cint fit cftf vt ctwnti »iwt^n fi ftef *** 
tttfci fieftfffrcicv^ttcf ftifi iti» 

fatten fifi hj in Hjfat ft«tcn cntf fa 1 *cf »fai mti ffaf 

*tntt i iff ft, if ftt cf htc* ifwtft f ttfcff, ▼til imtftf w *rf- 

ro fOT cttf ctm trici, wit fcntti icn m fa^rftf i mti if«tfafi 
fft fti tw fi <(V cfetti, inttfafti cftf fifaf* ffi ftrtft* 

writ* %tcw fi f<ft fen, =m c*i n fnti fit n tofft* frititfa f<fi 
«rtfff« sen few fatal cff i fattf- c? ttt *rn cftcft ufaf« ww* 

WifTi V fCfl Cff ffi f<11 ft! =111 (fit fitlfffftcfi fwnwTf^i 

fatten ititef i i tl n-l Iff* tcf fn *ti ^tftp* nwfti &n, frft’i^ 
ft I ff ftftf ffl Ilf If ft® Icf* f f-f tf ft fffMWH l*tet ff • 4,31 
nm* «rfti ni, icutftf fat cfcf ft,*fftft«*Wififfa*tftftfffae*« 

nifjttff ffftntef i iwrffffnn fat ft? fttc« n i cf tttf« mitt 

ni nifffei *tfa® i fdf ff i if I «fj l*tf cftfti fttttf etc? ftei «f fi i 
ttftfrs f C*l ®tCf ftft f Cf *ff *11 *ftff n-ICff iff Cfl fcnrtftf 1 
f?f ff* f«i ii# ‘fil *ir<r ftn if^tfti«t im.*K«ftcw ^ 

•twtntft fsttrf fPin «ti *t* »t^wi fftff* ^ f®^ '* fi1 

n ft i ^f* ssti ftrf *t fi cf, ftftf »itffft« « xm -*fitf i». *wtf am 
wn n«-*rcw ftw cf tf fff cf I# ftcw I fttcff fw ftp* ^ 1 ¥tf1 

w #f fti fec^ii cffatf «frtftff fitpw ffiti-^fttf ^ft»w fw chi 

CWV9% «flftfT I Sft<. ftftlf Cf, ftftcijl ftwtlfI CfW ffft '•IftCff fC« H *^» 
cf»w ntftntft ftfttfi ffj fi wit f«’ffefi w i 
!W ff^ W CfCltl, «TfCf ftftltCf m ifWtftf »fllf f^ftwi f 1<«w« 
cfl ajtf fl'fh fil ftl, «W fW fftf* HI TO Cflf ft^‘ w ^ 

Wflftl Vtr* w«t Cftf fFftl fi ft I Cf fftfl ftfn ftWflt Cf emu* 
ff fit ftf cftf ftrff ft fci ftf ht fft* wf utrtjiwfc 
ftftcfl ^tfl Iff fftf fi I «f fftCfl ftl W*t Cfl-ftEfCfl fCffftftW ftl ffCI 



&fcfe«h¥Ktofl» 1970 ] Iwlwi Wfl St5 


mfpiti n*¥it*¥ *rh wti erftifti 
am cm cwt ¥ift ml— 1 urn ci* •*«£ 
«i nftii ii h PKi eritfti m itri 1 
¥ttit iti ¥i fci»tm¥ •mft, <n(K 
Scientific term* ¥1 c¥¥ff¥fa ¥t*¥ 15 
iwitii ft, wi hwtftf ¥«j 
Htlltll ¥td ¥t¥1 ifa *TNtff ¥tl, 
¥t¥*i 4*f¥ ¥H 4 Si W li ¥1*5 ¥1 I 
4¥* mc< 44$¥¥ iff ¥f cicf sifos ¥i, 
5t¥*il wen ^faii ft i 

4* fin ¥H5s fce»tft¥ irti ¥tn- 
ff*¥H 4¥i5 fin ri 1 cutfsiti iw 4¥&i 
tiffin mtm 1 *ttft i*< ¥*f 5titfiini 
4*ittJR*¥ wr»pf sf¥t¥iM 4i< ci¥ fa- 
41 etfim fin ¥f¥C¥ ¥*¥i 1 citlfa 

stfifi ¥*¥1* c¥ stfiiti ¥i*¥i fin 
H-mtfifi 4*lJi iti¥H ¥*5 ¥tn, fei 
*flltl ¥1 fwt^ll CffcltlfcciCl fl*¥ 
ft CStft^ sftu ¥*i 1 

1*1 stfiiti itvfe witi 

stciifri 1 ? fifrstcii c¥lM**u Tfacn 
sir sti frivn i titi citfcitcfci mfwsti 
'$*rt 1 4t*¥t¥ ctttafi ¥titii wti 

Clltl ¥*¥ ¥4 Cl fcl»tfl¥ 1* C¥H ¥*«¥ 4tl 
*14lCl|l C¥ ¥11**1 f¥ 1¥1 ¥tl! 1 JHtl 

¥H ¥*i. 41 fan* ¥*¥t |f¥¥ 1 itor nrh- 

*U1*¥1 14 ¥*¥* f¥*l *1, Stiff fl¥¥ 
liftii Htffwe tniii ¥i¥*icffc 
ito ntiiijif ¥f*i H» mtiti nitwi 
Id* H ¥*1 ftmtf c¥it*4 Cl*¥ ¥tl 
¥4tlfl fll¥ ¥*H ¥fa ¥4ltm*¥ fclH- 
ft? i*¥ 4*1 ¥ii ci*« ntti, 4 t$ ftn 
¥tltH ¥|i*¥l ¥t*¥ 1 til I 

111 ¥1 fcl«tff¥ l¥lt*4 C¥tl 1¥1 

ClWtf OWftl fl*f4|ft fcffal ¥¥J*¥ 

. 5 


¥T¥l¥t ¥*I C4f¥fjW ¥tV ¥ff ittf Wit 
¥?flfl ¥l¥fl ¥tl It I iwtfNf curt* 
f¥tl ¥f8fl U 1¥! lt¥l Itt^l 
m rw ^mtft¥ wmr irwfinitfi 
c¥ti felH, ^reftl'e cutitil 'itlif 
C¥lfSr -flu UttJI ¥W 'Itl %C*» 
fl¥l ¥C1| ¥tl*l C¥t *t¥C! 111 

¥l-f<«tl 11 Popular science-41 ¥*¥ 
f¥ l¥l «tH «Tin*l ¥tl ¥f» «tf 
^fi ntwi iti ¥*fni ¥nn¥ ftut¥ 
^11¥tl\, ¥ 

lwi¥tll cm !*T¥tl ^fwmitl l| 
C1C¥ I <*tl 1W¥ 1W «tl’lf 
¥tC¥ I C¥& C¥fe *1*1 mi ufiMPl 1¥17 
11 CltNt^l l^¥l 11 ¥*1 ntPR HI 

fmttll fl¥ ClC¥ Cl ¥1 ltf¥¥ I flF¥ 
C¥^ C¥^ Ht*¥l» cm C¥1 cif^l 11 ^*w- 

if*i rr^i mm ¥^ wn- 
¥11 si^l 1«1 ¥1J mtfiltcil ¥C¥ «rtl ¥tC¥ 
¥*1 iH fll HI W ¥MC¥11 fctll Cllttl 

ci«tci f*rm 11-11 cm-cw cimii* 
Cl*l 11 f¥l 1C¥C¥1, d¥ cmrtll fid 
cwn 4 ^ ¥*n ^i«tft*¥i Ht>w *mu 

41 eitltll 4¥ 1¥11¥ I ¥W! 

¥«l ejfWfftl fl*¥l 4¥^1 fl¥¥ C¥^ 
¥tC¥, Vtl 4¥^1 er«¥¥fiF ¥tl¥i ¥tC¥ lltll 
¥ttl «t¥t¥ ¥lltl ¥t^t¥¥fS|ftWl 
4 fl^¥ 1C» ¥1111H iff Clt^Cfl 4C¥ ¥*1 
itc¥, w «mi t5 W ¥ HI ¥11 i 
f^l Clt¥tfl H *t¥tfl !t¥t! 11 I 4| 
fll*l 4¥ 1¥¥ ifWI HI ¥t* W* ¥11 
Itltl ¥1C¥ 4¥ff 1*1 Ht¥ I 

4*lf¥ 'ItH It f¥I*¥ Hltl¥¥ 4 4flt¥l 
1*1 1*1 ¥*Ht Him C*frt*¥ #tfs ff*l 
fl<l4|*l Cfcfr Cfdll C¥1 *lf¥ lf¥t !t*¥ 



346 •W'f 1 2>f 9**10a 

unto *nf •t*l*tt*11* fiwl fttilW *<W{ft ¥i?*p 

w nww «ft *ta *•*«*& ^ Sfn i «ntw «a*fr *«*r* *t*w *11 at Am 
aw *¥&¥* flTrp cwntirNS fSwtf^swm* ftwn aftati 

»t*i drain, *tii «t*i nwxA 4w nfv fan fat* *m i *a*fc an 

4CTtV?hr, ¥tC¥¥ ef* fa* VPI ¥11 *fa«, <*¥ati *wA atn nt*1 ftn, 
wwl* nftwnr, arafc « wtn i c¥ta ffi <wr it*n =n t 


**tn ¥Y YVN ¥t«*n *tfft n *¥* fiwfar fal¥ 
allttl, *Htl «rt *ftfosp¥ ^ *¥¥11* ^v* 

*wn ntrfHnrtu to ^tmtsai *fa* *ta« cwfa* nil n, 
Staton a#afa affair aft* farta *f*ST* atatn i fatfna *falit 
ofi’t «trof aft* fartfa* ato $fcntn at* « nftiti «»tt» 
¥rtni *htwi atafa *»h* wrs ateai *tfaran « «f¥ta 
ai atli ^t»»n atafia nfarart w $la *t* *faFta 
afatfan wifati "aTntfaat fftatr *aNfai faia ca w 
W «t¥tfi* afatfawr, itnwat* ‘ftfaWnwrc*’ ertftfto 
¥ «rt¥fa* fatf* fiai* ca w **¥ ftfaitwr, *tai ai**i *rtfft*ja 
*firwtT® ato aiffni atom *tfam ftwtna atal fa* *atm 
atoc* **rf 4 a* aatwt* fate *taai fairt atfta i *atna f*i 
^ fWtaa adfjtntartl ‘Lord Hardinge’ *1 *t*aw ‘Encyclo¬ 
paedia Bengalensis* *aal ‘‘fafaw’' *t<m fat* *CT¥ ¥« <$¥¥ 

«K 1 W ¥ <r¥ff ana I *aft* *f|-Pt«J falta * *** «T¥tPf* 

A%\ « wrt*5 te*ab ^cwtarfav « sitYi vhtfta 

ftt«R i ^t^tora a^ wr^atcaa u>m* wti «faf¥« w 

(Classics) TTJ yM al, ttftll Ytfntf^Wi arfvif «|*- 

«rrf¥ aftw fw^mati ilwi far tcfr?i atwi »rtftwji 
fctfa « «r»ftwf tf f^twi ratwati«i %n«w ahtfw i ^ata^ai 
«iata\*m¥ ¥#at¥ atwi «!• artffnjwwrt«l aftwe^Rpfiai; 
♦tftfft aatati aiwi «Wi fHitYF <fim¥ w ctatf i 

aiftatw ^tatwrt« w aPm «afn at^»i, 

MWt aPm itftwi wtfjr? frpt^i (aw fftw *n i JK^tPw 
tttw ¥«!T*fa^tT« fi* fftai atfti ca Tatar tttti, astattf vtat stfta 
fftTR t* 



itofttfA to 


ttff fti i<ii?j ntfei cititf 

to ttt cut ff<nxftt ftftct ttot i 
tot t ttct to n, ftt ft iff n?t* cftf 
"9*1 cit, fan TOTOti cto ct tntttn 
TO It I ft$ TOftfTOf fl tjij to ftrt 
ftanw TO ipy, 4« citl ff| ft i tt 
ttfrrt itct $cn cit*tTO mn, fito- 
ftcro fiti fro i TOitut cftf 
totfti ft-nftffw fto ffrtfnt'i 
fCttft fttflB fn? TO: 

ttfMtlt ft!If *tt* 
ftCff TOtJff, 
cnttofn if TO 
if TO tt ft $ 
citf to m*\ t tn nt? it 
cttct it cf I TOt; 
f-ftftf Ijrctfl 
*ft f fiTOl I 

ffi m TOitf ft, tictt ntotfit 
TO, TOto Cff ft fWf TO 

ffITO to citcn i f cn fttof nfa 
fff ffJtf*9<1 t TO**! f ftfttl, 
f II TOTOf fTO ffCf flf I tot tot 
TO fit totTOftt ftTOf, tftfCW 
ffij TOti I fjltottt cTO ftocTO 
ft ctrti ftwftf tWt t TOtcn ent 
ctn ttffi ♦ten TOro cTO t mi 
fTO fttntf TOf cron, tten iw 
ttuTO ftTOtn f swj i ft nun * 


«toto efff fn in fti ftm, to 
f tncti fit TO ciift tTO f to i «* 

ftottw Wfn TOfi ftf?ci TO 
tori TO nfifTOi m TOf TO* 
ftffft dtt net n i TO ifjftf ft* 
*ft* *to ni ftttti TOti itfiro 
ttti* ft«Pt tttoctTOct tttwttti 
fM nfafii ft fit ntf tot ft i TO 
fTO tfari ftti fftftTO toft TO 
tof« tfi fcif i fn$«* titt f*w 
itfiwtcn ffito fat ftnftftcf fft 
TO toft fftf i ftefftf tiWlw T01 
%< n i ftn f tttcfi TOc» 1283 ttett 
tffict w nfiftw toff felt ten t TOm 
fcfrrtntutf ft fie* feteti, "toff 1283 
tten etntet ittfftttci tr» TO 
TOcf tffolfc* ittt toefi to fft 
rttttTO to* ftoti TOttw icn fti* 
ftntff tit ** fftwt i icnrtti TO- 
etttof f*.^f to iittc« ffftitti nttctf 
ftff ftftt ci,fTO ftoii c*iti 

tft tfiftt i fin TOw fif fnt* 
TO cfti n cfti ffttto un «itti TO* 
6s&i it ttrtti ffiw itnTOw r 
fTOttt toctf tvi** ttoi, w 
ttt f Tow TO ttto i j totTOtitni 
it f< if« fit toft tro toi « 
TOcfi* ft ft f iftotof <to toi 
ftif t t^tfft it, net iTO ten* 
ilfwrt ft TOt net ftctctf, *W» 
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H8f ¥ 41 Itltl 3jI¥t*Kl CWf 

n$it» * m «t¥e cun «rti citit* 
ilitci ifnn citt ^ ?i 
Itwift ntflowi «tf«* ’ fwtoWtn 
fwr ¥iitn fin i fafi ftw criti 
Iwiift *to*tnl m ficw, 4t« wtit 
m nffcn* ftftnwi Ittiift men nfa* 
vnli fiut* lici* 4t¥t«n 14 
4*ti il*fi 4itntcn mw fafinfr* 
¥tn i fi»wm ‘fiifwtln* fom it, 
nw *iti mien mi I ^ nw f«*i 
nit <$ti mwtitc* i| it&ifc n 
ts*i it, nicinti wihl 
from *ti¥tnf®fi muni ilcn 

If ftc*l HC5C1 i? m, fad Cl 
l| fl fKVl, «1 «lt4 ¥K*1 i *1 «tlC¥ 
ftfriii fnmii, *ti ciii fun nil c*i 
cfti fit ifaitcn, «titi l*w »sw 
citi wlh cmph nf*n Icm *ftn 
it ilc* Ititc* *tn cntln 
dc» cifntfi—i*. cnfmra, 
it*fn, Hew, fin, c*wi 4*f*lww 
id, Inttmti, fcimdf *n iNd* 
nftwtcii 4in* fiicn Icm ific* 
dditd i” 

n<¥* « Iwwit itfi mm, dft 
#r ff, c»f * «ft^ri «titi ill *ti 
ntlwfa* if«pi dm dftntncw m 
artfi dH 4if** carflfafti fin n» 
fit fad dcwt wfn nrtdu, Ifai fn, 
tKi «nfa cafftn fw i ci nilciitr* 
ntfan iticin ^ ntnttn cititcn 
n, wci ditilf dnil«fni i nrl* 
cntfl i <« *ct Itri fi nfiiti mf 
i/i wrtw,n «wtn fit* i^rtiTi 


<tti in il-t ?n * vttwi Ititl 
mi im i itif ill Iwt* « mclit 
citf wftii»irfai*ti ¥t« «n.^ 
cntto icitn.iriti «tfn*n n w- 
“fiftitm nHi idem, fate* tif- 
famwi dffr *lfi in mot ci, 
l¥i *tn tt** itd« ilcn ¥tftn ¥¥«*r 
irnl ¥flit ititi ntci ntitlcn i 
cifliti itidcii cfpff il ititf ten 
^mtfl'6 ¥¥tf Ttit ^K¥l 1¥ Itin 
ilitn i ilitfi fffici ci iw ntfitci 
¥tn ¥ci¥i in flora v* J nfm" il- 
irnciti *1 n ftotiticw <Jti^r«il 
Tt¥l m ¥C1 i 

nici cirfimtfi tsfiMfi In 
fiirifici* cm inti fn n, finci 
il df¥<.ii-i¥f«i «tf« f«n itil n i 
citfnntfii u*¥ iti fci—in ff, ^ffl! 
3tc5i «rfli ®t»n s^cirii cifcn ¥t« 
ff^ftl ¥Jtltlfl dlt ¥C! CltflllJtfl 

fsffnti icitficn fcm *1 nicf 
flititifn wti icn—“il in fad n 
injf citfimjtfif *i¥¥ ** fftitdcni i 
il n itlc^Jfc* ntcw i 

*1 iflwatc* cird«u1fi¥ ^jff ijfa« 

nil Iftflf Ifftfl ¥¥ t»f ¥FfC¥l ,# 
fnnricn icifn icncfi-“dn- 
nfiniwi *f* mi iftfti cft-niN 
lift ¥$ff fin fiif» ilc* IClf Ifffl 

cirfifiitfif t*f ntitln nritcw wt 
¥cncf fiitfcnj fi*n ¥cn i <s Mflf 
ntn lit* <ff* mi *m til n* If^fi 
In * ^ff fi*n fficn i , *** , *cirtl¥* 
irtfif tt¥ fii/iln itt-ten ntlciitc* 
cw ^4 n ¥¥1 ¥1C11 t*¥f«Kt 1 $ 

tlltl* v 
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f^lt^lw ,J Nt»IWi wO J nVRnCVI dh^fWI 

fNrtitfe*i*<il <ntntiUt .^i wcif imu iHttJtfl! f« 


mm feifi ftfnt vsfo* ftc*i «*t 
w m tfmtcf fiftfiti HKftlf 
wtWfw *u«w wit it* i 

ffntfirt! »*ffti fowie** new 
cm fit* nem i it* uwiti «i wife 
Cftl WH. ** !< IT* fC* it»ft 
ttflCfCl! Cf! ? fctftfft CBt fte*f 415 

ie* wen ftititi* f*fi« icmi «r* 
f*em—cm, <ief ff wti ^nn ? nr- 

Cltf WfTClt 1*1111, Cl fctfl 1*5 fC* 

it ttfieiem, Pit tift* cm ihw 

iff t* firs ntiefi i 

fartitl* wt farcitff* fit* cf ti 
if* ftem n i <* fii ci f iti n* ficm 
f*em, frtnit* nti citftfei c^®i cii 

511ft* Clift i f f &tf t* ff wen ? 

farwtf ii*j* *c* ticn, -ftci* 
fi i<it* •tf»v f W ifcm i -rt*ic«ftftti 
ci - *fr^-r fctit* ffwcn. ft« w* 

ftltCll i 

«it* faftitic** if* cut* ntn i 

fafi lien, ci ff mt* <flf fctfl 1*5 

fe* iti fficn ? *tts fift* <*f &! citfri 
ficit eft cm if ftefc i $ ttft* csi 
!cicf* fcift* fefi i mU c*i cnfcl 
ftfj itei fteit itff i 

witf fiftitie** tfr»to ijkv 
nt*em i icf icf *H5 ftft* fe* 
ftew 

•rttcaft itfwt if*tici*i if<t* 
wet it fie* itw—ifi *wt cm 
ftc* itit* fie* i ftrtiMtfif 
itff I ff! «tclf c*wt cut it* it 
fit* cw ftei ii i nfi flit ufw 


it* i ft tfnei fittitie** <4ff* ffc» 

**1f*ift* !tWI mi iff i 

fiftlWe** <«f if *fft* it* ilff t* 
clef «*ftt fvitf *tt fie* it*, !*» 
i*t cm wen ft fil mi ft! 
cn ffi ft* itit* *r* fiftiti* ittt^ 
fit itCf HI ff*c* cm-itti CfK ftc* 
fwe*ti fe*n ittt* fit dtitft! 
Wltf nfftcit tf* cn, Cl ff fU 
f itti Cf 1 Cfll ft c* cift i 

fitt*W* ntf c*w i ^t* iffct %a~ 
it* it *tf*tfi *c* cm i itfi !ti 
fiftntn* irfif fen i 

fiftltl* ftlJitl. ftt ititu ffft 
ff c* cien i ffi cf ii f e* itti cien, 
cni vif f tf*4t i 

fiftitnei* fic-M nfitB! ff *f*tfi 
«J/3f flCiFll Hffl! ^t* itftcf fcnf** i 
*tcf ^fti?ritititcn iti fi^fit! 
feici cn fi« title** fte* i 

ititu ciitits fiftitn i^cf ii- 
cn, men !tc* «*t itefi !t*t», cftfti 
cici *U ? «te*« tie* «jpf fievfi 
n men,! i *en <t—ci*! it* ft! clef 
itti ifef fie* ficifiw cit fef f,*t- 
fi itc** itci Ufa fe* ficifm i 
if* ft iti imtc* ftftnti* ffire 
*en i cit 3 *cit itti ft* ft* cief 
ffci fieni 

fntitle** ift* ftjfti le* it* ft 
!titftf fit* *nfir !*tit*l5 itieitit* 
Itft* flft Iff Cl«lt ** I 1914 itci dt 
fift**ti *tfi nft if 16 cieifc fe* !*i- 
ntifrcf iff* itfif; nfnci iti fen i 
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4^ cinWCl tfa* itW, n*** « 

Ittfi n%* ¥tPi¥ti <ffe itin tfftf 
<w i wt itwj n^ifa* mtn, 
ntftwr, IfMtn. *4*, $cntn «rt, *tu, fft. 
*n ¥fWt, wtfto? «¥fo m ^ 
c*i ff, f ct^I# nf%- 

¥t« ftf «lt« ¥TO¥ I CW—C«W *lt^ 

c¥Httfli *nta nai, *f. 31 , vmttfi Ini 

it*fl w ftps fill (1862), 7 . 17, f*| 

ff cntnftls n^f «¥tfn« ititnt* 1862, 


«f. 19 *n cntito «fclM 4857, $ 291 
ft ifoffaft# MnWCH ¥tt* 4Hfttd 
iTtCltm fa I n*¥* * p^4inMK¥ 
n ^jiritn <*¥ *ift¥, ¥twi iaj*rc*¥*Pt 
Wfn t ^«i cftw n*ntfN 
cfti (1808) w c»rl^ftif« n*¥» 
ntpw ntfifa ntn (itfa «iw) «f 
$t*nwn taw fit nc* 
ntcn Prorntm n<«ifi «i*tw 4tfi 
*tPif 1 «ttn« *%« n ft 1 


"crtu jb ncf its* fn cftnwl nwi «nri n«iw nti 1 
«m« nt* fft*, ff 1 cn nt* "rtntwi sntcf tf fftci m; «imi 
flu ¥fK ffi cn fati itftci «rtitnri »tn nf^vt ntffci; ntitcwi 
nn itftil sftci, nif nw ^nUtim ¥fti itfas ntfaci m-w 
fatcf *rr*t< ¥fiiti <w Inti *ti ff i^c'® ntci 1 

¥ti ?n ilitcw, In «ir«ri fn¥i nft*n *tnu ntl, Iw-nrni 
flu *tw fft *11 ¥tii, fliti ntftftf itm ortitcm *tn 1 
ftitncii itftti ntfnn entire «tiili ntut ttfcii cf Pi, cnl ntf 
*ti niftl m ff| n*i nftf «i <nfmti effntem ntef; *ti nn 
fhftcw ’ntlcnfti «titi ntw nn ffi, w ffi, itwi-lftri itfi, 
«#it fpr, gff ¥fi < 4 ^ nirw mti ^attu fwtf ffin 

ntpFi «nr?« ^rtitcii cncn it^nti ntftnoi lifa rtrwt m w 
m 1P1 m, ffi 4 ^ ntftnr Irntini wiicilcTPrwntli 
nfrnl wtwn, «intari ftnftitoi w ftifwtnin Ita Ufk 1 
•Ififtmlnifvdntn w 11 Im it^i itfiiti 4 nli 

nfcntw Pinwtm itw¥ fof* fii m, itwiw flpfi ¥ii ¥t» 
¥t¥i it¥it¥ ftclmtn ffiit -8(1 itfti-n wtPai Pit uintntfti 
nitT¥i cn fPiten r 


iipntn 



«w*rcfaw*i 


*99 ftw’ 91t&9 99‘9999 fiwi* 
9lt& 99*9 9tl9l 4199 99J9 ^ ft I 

99f9nKii nnvf itn 11*9999 ftw i 

99 ftucw 9ifa» tifo «mi9 fti 

*ift9tti« 99t9-*r«m itftv ittl 991 , ffi 
99tt91 ftf 919*119 fclPfad f49H¥It 
191 911 ifMtCIl vfit I9t9& ^ai =n 
9 VI 1C1, ?*fl 91 Vtc*n IT*, >191 91 C* zS 
1C1, VI Clt9 llf91 t*tf fc*19 fttflltf 
9U i9tt9s ft* v iw« frfttfrri 
$*tl9 lfil^9 91 lft5tl9 Util 9999 
ftlll 9C9 I 

9^9t9 99ftTf rvc*rw ?tn HfC9 9f9tff 1 
19ft91 lf% Cf&$ 99jtl| VT19 91, ft* 
9tff« 19ft91 lf%. 19W* vt991 9FCT9 I 
ft* utrw ftfoi cvtan^l* *jfvt«ra 
>ntt9MhR vivtf vtivw caf*H« 
19tC91 *fl-lf% 1& I . 19^, ftlftv 4 
iflRtl 9jfV91 99 ftlH Ilf** itltClf 
iftltCH 19t9-WJ1 C999 ftlflv VC99, 
TflV, 'iftft* V 9lftlt9 ITftHI C919 
TOT 911 9W 991*lJl *f%9 Itf Hft9 
9ltft» 1 9tl9 I 1WJ1 If* Htf lftl91 
Itt* 1 fV, 9ft9t#t 91H iffc* iff 
99i*ui in 91 iti, 9tm iftm *fftftc9 
Hftl VWtl WZ9 IjffcCV f*t9 t K- 
ltf9 flftl «*ltf 9tl 9999 |9m9 V91 i ti 
f*H,*!CVflC91tCtt 

9999-ftWft91 99 Wtt9f ntVtTfJ fu¬ 
lfil V 19-f^lf 9999 iHffc 1ft fft 


*rttft9 iti nr vfi 91, vtici 4* ftmm 

ItftCfT 9t99 9tf9C¥ *19 991 

919 HJ 991 fM 911 999^ 

ftwr^cii, it® 9tfi i *rvft9i 9W iftr 9 

9ltf?» f lft9« WAIfl fit* fCf vfiv* 
9f99 VtfVf 9999 *lf*l fftll 1 9<fl 
1 ftC9 iff 9V V fjffft fjfiRl «% f*UV 
41* f9f9t9, ftf«9fV9 V 1*11® Cttf49 
9lf#91 flWf 9«t9 *«slff9 9Wf, 
9tftl 9tWf 9t99 Wtftl 4999-fSf 
nff9f«V 9CV 9t«l f^f 9tfC99 99W 
9ItPr 9 frPlfcftf fsiw | 

991 9999tt*T91 99 9 ^%9t9 

9Vt9 9f^ C9% 9Wt9 Ifc 991 9rf, 9tfC9 
*rtcv« 9tW 9> 999t< 9tf apvwtw 
9"*t9 9t9 f 

9f3w 9V-9919C99 (Artificial iiu9m{- 
nation) 9t9tC9T 9t99 Vtf^Kf N 919^9 
9fl9l191 9C919 919 «Ct5f 9 I 99fcV tt<t 
9tltft9,_ 9f9jPf9 9^9 fa9f»9 ft d ttV, 
^rt 99 "9^ 9 fftt9Cf 9«t^K 9^f9 4C91- 

9t9 *Sv "«!t< 911W 119, 

Cl C9t9 1JP9 Vt9 CUHVfft 

99tT99 999 ftV 9tlC19, C919 Cl C9tl 
9ti*r ftf«9 <TtC99 Otk ^9«« 

initi 9ci cvk 9>pt*iWW9 nft9t* 

9$9 9119 *tHC191 "VCl 4$ 9flflRl lf9tl 

^ * 99 ft«t9 9^9, 93/1, 4t5t< 9^199 
CltV, 9l99t9l-9 
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fitfin n ititfwf, i$hr w wtliif 
itlf* »rsftf few ft*. fill ftfffftei 
w citf itei i 

TOff cffyw filfrotocii «li wti. 
fir. fffittfn « $ti wifal tflwtcfi 
ftitn cm fowi, cn for fin cifcci 
cl^lll *t¥C!« Wtt* TOtCW fifw ¥C1 
¥!Cf if! V! C¥1 I flfilC! 

cfti affcitefi witijn wffitii fei 
uten to iltew cicw itci i ititaieii 
ittoi mi fciif?cn ufo w life it* 
fw, wii ftfrfif wt* 
wtoi iften ft*. wlif*. w*fa w ifa- 
ifaef fnn to it i ici i fiwtftv iei 
fen, fl iifai itftcir wtattf^w ivilf 
vtfii wtfilti citi TO ciew iteu 
litniffi $tn ton ftiapr ci, iwrw 
ficitfaftn (w fit! n itnti cfltn) 
dtw n ¥fi fieitfrfin citen 
toi itif iei to*ii fw fiiftc?! 
wclfiwf lenten ^ citci wtwtf 
lift iftni itef i f# i itif artciteTO 
ifil5*5ii¥ le# !t *1 it tor, wtiei 
ftv citltft* lenten itft nfi 
wtifi oref^Mfro® ntwcro» fiwten 
facltifa ititi frifi iei ^cii wvn 
fitfr ii citen f*nn to w- 
fei I wen citci iticn ifatfif cftew- 
orti itoi 46(Si nfiictf ifw 47i# cto iti, 
wfiei oil 51 clef TOff* iften 
lltl fftlll Itef I ¥51 CWCf TOf 
cftitftl* fe%ti TO wiftrft iei tfatci i 
orti 5 ci cwtciteiti fajwiti wfaiifi 
in in, ftiw witf iftto® wtnti 
ttfif crow iei m 


cfc*-|fci itn iwti TOW TOff 
iei cicfti nfa £w TOtro it 
fit TOi itw fien, wcif mi ifltf 
c»ifi wiir itewi wcit* itcn i TOen 
«n * itfi v mm wtif Hwtw i#- 
itfil n«i toi ofrw w#i toui 
itlrfi citfti cic¥ fkfm wtm fon 
^tw wTOi iw w^i wfinw ci cfti 
Hem i-iti fn non fif«r wen ciwi- 
Wtli itn-asi f¥ci ficwi IwlnHff 
itiiR® H^itfi ¥«cw w icn i wn 
lint lien ftlei ‘Own your own flat- 
¥1 ft! ‘Own your own child’-41 ftwtll 

cm iteii wtwi to cicw ltei,wn 
newt cweii wif^or* ¥fH cit 4 
ih fit iei, wten ftw wf« ifiiten 
ivfifan itfei w ftil 
wft^ w ftcitcfi f«!tl fi^fw fei itsri- 
51 f« ici i f|wtei 4m fulfil 

ie*i itrortRi ifiiti n iei ff wwf 
iei, wi m if i citen unfr fiw?f 
iti fi. fw. itn mi feien ci, ci ofm 
w if w?lft« fiwi wueiti to iif, 

CICfCf cH-^ci ffa wti fll 
itfii^ifti ifiitif i 

neitPn cititit! ffan f®-4i-¥ 
wtRften n clef wwn fnicn ff 
154 it! 101 cm 1 fit wtw ftwtfif 
wtei ^ftff ci, itfei! itfifi i\w 
^fidn 15 wti eften cfiw tf-fi-f 
(ffif%f«en filflf wnfi®) itif iwi- 
ititifif iwtel fiRf itef fiv ft Pnw- 
itfi clef iwiwtiti TOi^nffi lev 
TOfif m itef 1 ! 8t! ffti fil&f- 
Itoi #fif iTOi fifen if m 
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«*fc wtoflWtl 41fTfV 
wiif f«Rr to to ®t*ft fife* «i<ti 
fcfttoftift® ®t*i fl**w-<*.wi*wfc- 
f*pf®t® *t*tfi® ®V®** ®Jtft « ®|fto* 
tofttlr* wtffot® ®tfci ®**ft <it wfl- 
®J* ftf®* wft m® ftfwr ®<n- 
*® hfntfe* ntmf** to nfiit*- 
®tt® to *fc®, to ®tl*tt** TOw 
«rc*tw*h f®-.«*-<* ®tro* nftc® 

$ftt* TO 8 f!?^< f«-4M*l 

n<tnt®* ®t* unn® toprftr® nfi®tf* to 
*1® To I fa-TO® TO WWtofC** 
nf*®tf® *itt* c®wlf nt#rf% to 
f*feftf«fet$c«* nwrtwt®* *?- 
*** ®*tt* c®wft* to i <*| 

TOifTOl felf« ®fcc»l ®t*C** ®<®if® *tfft* 
|*C* ftl®C* TO TO *<*#*- 

*tfW *V®*® toftfe *t TO TO TO I 
C*fa-4fW*l ®jf®TTO ¥tfa *1 ¥»wtof« 

to <«wli to cto c*** ®**n ww® 
®t*®l TO ®ti, c®*f® to? •five® ®t*t®* 
c?*wFtro f*lf**t* w® c*tc* ®f«*tn* 
*t***l ®TO* TOW ®t*® *lTO*tl® 
TO WtTO TOfl *t*® I *1 nifatf 
cjrtf%^ to i nt**®t*tr* nflwi to or*i 
c*t* c®, ®Jt*tft* CTO*t® c«f ftlfrirtn 
c®* to to ftlf**tnf**fa wt* «®i 
®rt»tft* CftC® TO Wf®*H* TO TO, 
®tTO C*tt** fi®t®* *® *C® TO® TO 
TOWW TO *** ®Jt»tft* Off ®t*1 TO I 

®t ®rtofft nfc®. w® to ® w*|fot® 

WH ®Jt*tft* IWtf TOW ®*t Oft® 

nti* i4| ortfo n*f® ®t* lift *t® to*, 

TO TOWI CfTOtt** wfn* 

®®IMir*t®ft* ®to to cnfcc* tente®* 
witv® wtotn® to c* tow TO TO 
TO. ®f* Wtff®, Wff® Wffil WTOfW 
*lftw W*rf TO I TOfn C* WTOU 
6 


TO TOtWl TO TO,®tW* C 5 TO 1 TO 
tow wf*®* w*rf to « 
ttn WVTOTOW TO ®F*®tI TO 

ftw TO®, *tfl TO® Of, ®9 

ftlfWto* TOfoNC® Iwt*® tol TO 
WCTO CJFfft* ®*fto TO® « WlWft® 
®tft® **W tot** TO *f* l TOUfl 
*t*i ®c** c®, to® ®f®®t®t* ®ito* 
n<*T 1 l ftTO fNftf ftrc®i 
to* TOinw* to <rtot*rt® ®rf»cfi 
«rtfo<5r« » ®»®i toi ftr® 

TO^« n«i®f ®t toi <rtof, ®®®i TOr 
<fff®w f®S* ®i to artto 
®tftor; ®?rr ®ffti®fffTO« to® 
If® to c®c® ntc® i ®<w wt®l ®t®M 
fttt®, cniftit®, 

c®t®ft, ftcitcf® ®fr to ®nif ®f f 

w Cft® CTO ci® cwcti wi TO ®tro 
®11 C<ftlt*1, WTO®* ® ®tlf®¥tcil we® 
TOtWlTO TOOIt* fit® TO ®t I ftfl 
cto»i ®f c®i jto wnw TO. oi ®ft_ TO 
to ®i. ®t* ftwi eVtor 
*w*®tf®i 9*ftr® c®t^ 

®tft * cTOfa w®tft®, ®t ft®ISF® i 
c® ^ftk; wt® *tft® *c® iff*, TOtftfto 
®i *tft® to ®ij ®t® it® ®tci I ®tltf 1 
*t®or« *tft* i*f% (c®*®—sftif®) fill 
®wn® ®« ®«bi nflwn® ®TO®* In* 
to ®ti, cn nnc® nfwrt ®c®j ®tni* 
*®t«* to* i tow* ® nftt*tn* 
n®tn® wwte® *f**fc*ftlr nft® ** \ ®| 
®ft*TOw®t® I*® ®e* nftt®tn* c#t* 
nfTO ®i to **, ®tro TO®tf® l*f«* 
ntn w®n* *c® f% ®t new* \ ®t® ®to 
n*tt®, *t*® c* brftfcrt® c*ft *TO ore®, 
w®** to® *t* cnl .Wtor* c®ft *w* 
*TO n# ®*i *t® i ®®*H ®Sj wm 
TO C®t® ** « TO®tf| TO *1 c®, ®?* 
®ft®c« *fi® wt®l tor* fTO*t*ic® 
to® ®*on 




ft*r$* ^Ff'e fiprfc* <stflra wt* 


4*ftf c*tf4^«rji *ft * ft* *tf*4rot* 

c* f*t*f i*r c**i *ttw, ftro W'li 
f*w* fcfn wii «rlsT,nw, ffri 4ffo 
*nm wfiw f*r*f *tf c* csfct 5*c*, 
ft 4r*ffri w *m*i fai c*t¥4«n 
*fi* ft* *t*tfti *tf*d* nfimti 4t* 
4ft4* to* it* cto 4<h im fcvrt** 

f*» *ff *54* 4t*t*1 C*tC4* «rrwf«t* 
*(«1 fd*1l *ttf» 4CW 41ft**** 

*t*, 4*, 4f f* *td* thnr Wt ffi i 
fa* *fi, **i* *rtwr* ft* 

*4<tf* *t* *f*f *1 c* r* w wt* l« 
mi c** *** ffiar 4*41 *ftf*1, *41 
4*$TOtl 4lf 4$ 4* Id* fc*f* 4ft<«C*l 
fitf* fir* *ftct *11 c**t c*tf, w 
*t*i wow ffffwttfN ltd* te*ti 
4t*fHt4 f*tf * f ti i 

‘wffft’l f4 -Id* 4<: f*tff* 
*1lf5*» tuber, ( **1—4ft, fg) 1 4ft, f g 
«T^hr 4tC11 4C*f 4ft* TOT 4td, (W 
—*ft 4fty f*s* 4ft. '••i *<®rtfa 4n 
4*1* *1* *4 *1, f*f*Pl C***—4ft, 
*g, ’*>1 4tfU ift 4ffo f ft** nflrcf** 
4tftl Ptt* I fat *t* 4ft, Pft* 4ft, 
*tt 4ft «Mf* ft*** f*ltfi I <rft 4f*® 
fit* ft* *$fttfti *1*ftf*M 1*1 *1 ftftf 
Itftl ftltl f4 TO! MI 

*tlt** ^Wffl *1 4* 4t*f 

4ft* f4* 4*:|thni ft? ftff I 4*f 

M 

Cft* (ft* 4t**t* Cft* (ft* 4t*ta f4t*i 


4t*tf *t* f*1 M I ft* «t#4t$! "If. 
4lf IJff* 4ft* TO 41?* *Jt*ff 5t* 

cft*t« m *u m** itfit* 4*m 
fitlifi ffiw 4ftf*tn? FfCf wciw 

«Q* 4* ffft'ftl f4t*l 5tt*l 44t* 
* ftcwi ferol *tic*i 4fs |H c?«n 
4f|l 4tTO ¥ i 

$?t*ti iffit* fe*F«ft*t cTO*1*c* 

ftffl fid* ff TOtf *C*t 4t4* Cf*1 

*fo* i 1967 *tc* f«* *r«c4« rr*®t® 

4ft* 4* 4*tf «*f 4tl^r^Sf 4tf** 
4$ 8 C4*tC* «t*ft* f4 

**tf 4TO C41W* Wlf 4fff *C* C**f 
«t*tf* f*fro fit* c* 4* 

44* W4tf, C4*ft n*r*f» fl* 4t*f 
f*l f*ft*« ftlflt** (Edible rhizo- 
matous and tuberous crops of 
India (other than potato)—Proceedings 
International Symposium on Tropical 
Root. Crops. Trinidad, 1967) I CT*1 
C4tf C*, C4*tr* 4*fTO 4f*flM 44 
4t*tCf* CTO4 fd* R**t* ^*f I 

*1*4 4tt*ftf1, 4tC*ftf1, *ftl 
4ff* C*4 C*tf *ff** 4tl*1 4^ 4* 44 
4W* 4t*1 fOrfl* W C4f Pi 4*4 41*14 
4<44i:^ ^*4* fd *1 Cft* Cft* *tt* 
ftTOfd I 


* *4 f*4t* *Pf*. 93/1, 44*54 

C*ft, fPlftf|*9 



cft*ft-*tltn, 1970 j vtvcii iWfette^^tcwfTOhi 5$5 


4 *ftr«t tfi-irwff fttftf tcv 
¥fi* «rtm (*ftwft, 
April, 1969) CTff fat 4¥tf Vfqwt 

SntiTfn«tt fatct fH? «vtc«itwf fttfiwH 
tSitt «ww 4t «rt^i ¥«¥«ft ¥nwt 
f Mw ftm ctoti fan i w *\% 
til. ifwt, »tt«n ¥ jj»n 4¥f% ct¥fa 
ftltmi ^ fftffo, ¥1 ¥|f»l¥tl 
ctl i fwtflt ¥f «i¥fn *if¥¥ n 4 c*f¥tt¥ 
fMttlSi fftrs wi ¥it* 4 <rfa w*n 
fW 4 f* *fff¥ st¥ ¥H Cfl¥ ntw I 

¥tn &Jtf*r*¥i *i 4t*i. 
(Manihot esculenca Crantz)—4$ ¥tf|¥l 
¥t«tf ffal «ltalft¥tf 4¥ 4¥tt C¥t*f- 
lit* I 41 5*!¥f*5 ¥*t¥tCt «ltt¥ 
4H ft* ¥t^9 f ¥ *1f| ¥ Cltfcl ft I 4iti 
fl?»I ftlff *lt¥tt f¥ tlf 
¥Ptf ftWtl 4l¥ ft*«t ¥t*], Ifl ft I 
tfftf ¥t£*f fttl 4&1 c¥f«F*l 

Cftf ffal ¥ttf¥ ¥t4^¥ ¥C«f%^ f ¥fl¥lt< 
4 t c¥it*n ¥ itartw 4 C¥i"i 

4tl 500,000 4¥f fftC¥ 5tl ¥11 ft?1 
¥f t¥ ¥¥¥t¥lf ¥f 1ft ttfj ¥¥F ff f tW 
*1 ¥1* ft Sit, »lt«l ¥t*3,4«l¥ I 

ffSlt fftfllt ¥11 iff uteri' Cft¥ 
ftlMl ¥|f¥tSl If fit fit, ¥«R ¥t¥ 
ffftif ¥Jtft¥ti ¥¥¥ ^iltfiftt 4 t<. 
tt*t* ¥C¥ttf1fTSl¥ ¥*f¥ C¥W« 41 
Stiff Csfcl ft I C»jt fit $f«C¥ ¥ff fftfl 
Cflfl ff8T ¥f4 Cftf 4ft¥tH tJJItfl 
¥tff*!, ¥f¥ Cfltfttfft** ¥t¥t ¥ft¥¥l 
CftfSlt fl*l¥ ¥Jt*lf¥tt ¥£¥ ft¥t¥ftl 
CfftW W*l «(ft t* f Ctff«l I 

4l ¥t*J^s Hydrocyanic acid ¥tCf I 
4*1* ftftf rft *l¥*t¥ ¥W ‘fwTW 


ft I 4t* c4friSc4i *vttf| ft i 4*r* 

C¥it*n dim, ctftct «rgt ¥ttf3t¥ ftf 

*rt¥i1 fti, c*T<rm¥tt c¥trfti w 
ftCff ¥C¥ c¥n ¥t:¥¥l 41% 

Start ¥fi?wt »prsl iff¥ ft i tSftet 
4ft¥c4ti5tfjp all 

Wlf i 

fd-fet 4tff¥ C¥B?|f f|¥ fcttlftftt 

¥Ct¥ fft «f all ¥11 60 ¥H ¥Tt*|t«t 
l<> 15 ¥tn ^Sltttftctt fr*l ¥ 25 ¥tf 
nt¥t¥ sjfif ftl^rit 4¥ 4¥tt ¥t^¥t 1t¥ 
( fetf*r¥¥l tJtftCItff ) Uf* ¥«! fCtlt I 
ftl <t¥f«¥t¥ ttfen ¥C*f¥1 4ft¥¥* 

<jtfi -an ««r«¥ft¥ nfttttt ¥Jt«ifnttt 

¥ fafctfta ¥tct i 

m ti nt or «rt trftiv trt ¥tt tttt 

*n. cnl ft ¥**t %Ptae ¥^fa«r ¥»w 

ffntit m ti ¥*ii ti ftf ¥t*it tor 4¥l 
4ftt¥ fit*i ¥tft ftt ¥11 ctr* *rttt i 
c*fww Iw fftt ffttt w 4ft ¥f*rr« 
4t Fit ft I «t¥ C¥tt ctltt fffffa 
fit C¥W ft I 4t 41^1 ¥ft 

ftftt¥»S Ctl «tf| ft I flfltf^t 4¥t- 
4f¥ 3 Ctl¥ 12 tfftf ft nt¥11 tttl 
Cfttfft C¥t¥ C¥tf rt& 20*22 It nf¥ 
lt*|f ft I 

*lt¥ ¥1^ (Ipomoea batatus)— 
1J$I* ¥¥t¥ ¥»fffCff tCtJ fit ¥t*lt 
4ftf I 4^1 ¥^ft 1tC¥f f¥ 4¥ 4¥lt 
f¥tct ttfi 4t 4itt ¥tr«t fauicn 
life t*llf £1 ft f*1¥f ft, ¥tlft ¥f«- 
¥tvt fttfflt ffjjfinn futftti ttcf i 
f¥trt ¥tt«t III efif ct ft fififtf 
JJJI dt ft, Cf¥p|« ^¥ fit ¥¥t¥f¥ 



556 aftfiftl «lf** ftft* 1 23* H, $NOf 

itil *if I *tic* «ti iti ** **! ^ *1 Plft (Oioscaea 

«ftcv nn wt*i m n *iU3 wi* «pp)-^ « mti ***to$ **tw 


«it* fe^ntfi* ii i * 1^1 in it* 6000 
**i *fm *1 *tgt f ti w» 

•ttffatii if** *twfi*i c«f *t* 
■it* fa* *c* *cm itrw $itf i m i 
*titm: flB fif*i *te*i 'll 3 !? sti fi— 
**|Bi it* *t*, **(&« it* *t!l1 *i fc*i 
*t*fi *rt*j f**m **t* *t!t i f*i*t* 
*tc* ijwti cm ** «t*ti fci* *tc*i *t* 
*t^ *c* *cm citit* c*tit* sti m 
icm i **f*i it* it^fi ititft n !*c! 

iwi *n «ft* f*ic? ii *i*i iwi i f*i 
*ic* n *rt*ei c*i*i ic* *i *t*ti *ft*i 

* t* *t*cii icii i* n i **f* cm* 
%i **t* i 

ff*ti fft*cii *ii *** cm fimi 
!t*f*tl Hi w wif** *t* *t*i 
fc*i *i*t«i ^ m i *ci*lB «r*f*^* 

Cf* ClC* *ffif**l w^l* *ft*I* *rt!!tlt 
m iiiwi **it*iti fcmt* *nti 
mil in *1* fiitci *t* nt*i mi 
#**! 

*t* *t^*tn fin f** *ci, cm n 
*t«ci rtc* it*it iti i itn *ie**i 
fab* wn* cir* iti i *c* mi c«ttifa 

* f*itfii itc* i *t* *t*i *t* «f*n 
*f 1 ¥W *1 Hfl H *titl *n fiHci 
ititf# il ifc fofo *«i iti *n fif** 
ftiju «r** nw *i uiiti *n cm 
itwi 

5N, vtnti * *tcifo*ti **itci it* 
fiitu *t* *rt*i «fs*i mi *tci i *titci! 
i* iftar cm *t* *t*i *i*i ( m*> 
4 ci’ft !*H *tl*f i 


iti i *tic<w fiffci item *t*t*c* n m* 
w* **twi ii «rt^V* iti^^tcii 
«timr 7-8fr <t*tf» it* futci mi® 
ic* ntci, «ci faili «t*tf*i «tw tii 
ci^ i *e!i mt ipn *ti** * *tff*i* 
*K*j *tct i c*ti c*ti «r»tf*c« **IB 
it* i* c*t*t*ti i* fl, *ftltl c*ti c*ti 
«ntf*c* *t* *t*i ** *itff*i m*«f* 
**t*ti 5 * itc* i elite* **fc it* ** 
*e*. c* c*c* *mi *mi *****i5 ** 
15-20 f^c*t«rjti «*eii* *ei ite* i ^ 
wile* *tn, ci«i, *t* ^it* * liti *c* 
Itl^lt*! 5tl *ii cm *ttci i 7-8 itcn 
mi ** «f* *ifii« *nti fcnite fi i 

iti *tt«3i it* *ci*ii ent* i» 
*i^ **f* ^ii *tt*i I *C!1 **&i fieii 
It! HtCf. *uiicw^ ii *i*t< 1 l 
ffitei **f* %i it* *cii i 

*tie*i fifvi ntl«i m* « !«• 
*ticui iftfii itfiit^ln it*mn***ti 
*ii iei-**e* iti ^t*i tii ^ 
fitfi *ei i 

it* it^St* c*ti c*t* *te«i iti ^t*l 
itltfl! «mt*fs5tl *5f!l 4tFt!t* fi*tci 
*rt*ft* nfiitei in** me i 

Widest* (Heliantbus tuberosus) - *i( 
fe*l 'Iteiftftl ** «t*tl 
*tf i itHi 4Hi ftrw **em «tt*i 
i* mi *rc***fa ** fii *ti*m 
ntitfl **t* *eii iti fi i ciitei'** f%| 
wittit iti *r, c*itci mlfcft* *m 
**teii cic* *tei i wft m*it ^t*i 



«ttC1144 * ftpifW 4fc41 HHtf 55? 


W' 4n mm cFtiifa t? 14 141 
♦w 4iu ft* in n cfci 4| 44 
ifwitii 

Ufjfj ftitn ^tlPaftf 4tni if 
fciftft i ifti itftff 4fw wifi, 

4 ltf*f CV^I f 44 flVl 4 &C 4 4 C ?1 w^irr^i 
cit 4 ntn i wft ftnm toft f» 
ftf 4tlf 14 4f& nil 4tf?C*Tf 414 
2-lfc CFtlftflfc |f« Itftft 44C1 Cf^F- 
ft«t cicf 4ftri item icu n »iw fftto 
4tcn ff| *ni i titn ft t ntftf fire* 

C1CS1 fjlfl 4ftf Itllfl Fff CfCf 

itf item icu wft iftifa it* in 
44 in «rfo «fts ciei w^wiii 

f \ (Colocasia esculentus)—411 Ara- 
ceae CltClf Colocasia ltC*f 4ftf« 4f 
<tftf 4fitenit fcftf I Colocasia item 
13-14|8 «r«ptf% 4tci i *tfc* fff it* 
5-6fr itnt itii 4cm wm C. escu- 
lentus-41 Ftl 4tlC*f <111 fill 
41 iftftci mi « 4tfti ftftfm 
fffCfl (Variety) 4tCI I llfftl 4tff* 
44 <tfttw fci itef i lt*tf iff foe* a 
ffl ffi iNfj ftif i ititm:, fen 
4tfti 4 item w itw net 4em 
ftftfti nfi* it* ie*eii nm —'ffi 

f{» 1* fl, C4t* 4|> 41 fftn f 1, 

m f{. citu fj toitfti 4l m fp 
ntftf mff ftitn icil mi m i 

it» ffitei fj frtnj ww ic* 
.itcii 4ti. 4ii4i 4*fi 4ftf*i njtoi, 
ftw 414 CltfrCff 411 4Wf nit 
itcf i 4titfi 4C4 fjtifmti 4 n- 

Wi wl iftftci itcf i wtft 1141 


44 ft cicf it m nftei n^it mcitci 
eic* ^ jicitFf i ititf, frit <fcti 4 
ftotew citew 44tn 4*fi t5 cirt itt* i 
4f 4eif <fftl in toft fit# w i 
nif ftmtl Item itfm 4ft« 

ititm ¥$f ft far «rft« fg cief itftftf 
licitif iti «T4i fie« cieicn i 4f| 
ifief* fci ent m iH4tifem neii 
citefi itcrtieiHff ffl nei itei i 
Itifj (Alocasia spp) —fii fgirt^f 
«ffl Alocasia 4tC4f 4«<4 4f^41^ 
^f%i i ifiit mfcTci <rti 60 ffcm 
Alocasia-ff 44tf« llffl ffl | 
4Clf iwr A. cucullata Schott, 
A. indica (Roxb) Schott <ff| A* macrorr* 
hiza Schott— fw|5 <mlfff ffl Iffl- 
114; ici itef i 4cii f«f«fi mte? 

4 it?i ici itef— 4 f- 4 fUi w 

1 ffW ClCf 10 ffWI fl 4C4t^f 
fCl ItCf 1 fulfil CT1C4 <tfl «? 
iff 4f^ fiffi <fit4> fe*i4 mtfief4 
ftfft in 111 4cm fell lift! A. 
indica-f Ftf s|feiCl Cflt fll 4Clf 
f14fl 30 ClCf 60 Cl^ffltl fl V4i 

4tff ci^mim 4iMyti 10 cicf 20 

Clftftttfl ill 1C1 ltd I 4tfC4f 4Clf 
4 U 1 , ficm*: 4titi 4 muni nei <*« 
Ffi 4i iffitn fi i 

ititm*. lit 4 wtft finrei 4«fi 
ijfiff fen 4ciif ftn cimrti 
toft fC4 ltd I Itffgf mil ft^fl « 
n(lfl 41^ Cftlft 11J ftltCf 1J144 fC4 
ItCll 

40-50 Ilf 4tC1 4tm 4W4M 
<rcw ffcm ifPli 4tffffi cfii ii 



M8 (2* 


r*t* 4ftcii to*^ tok* croft i *fti 

TO rttC4 ftflt* 4fdTOI (Sumy) 

to eft ** arc* ftw to*** m *ti 
cw cm 4 ft ft i to *t**i *i*tit 
fvrtw TO*$ *4*«4TOrtcil rttfii 

TOrot***? wi 

# 

414**$ (Xanthosoma sagittifolium) 
—it *¥f* ¥{ C*t* C*t* *tw 

cue* 4t«v itn «ai §<.nfa ** 
ffti *twfift« fe* ^<1 ftfontt* 

¥ 4tTO TO1 ft* 4* I Oil ¥g *C**tl 
TO**! TO 4tCf) ftTO 

4tC¥ *1 I 4*C¥ ft* ¥*C4 1* CTOtCll 

« m t? *TO vi i 

*»t—*»f fgv f* Araceae C4tt*i 
Amorphophallus W\ZW ** «T¥tI &flf I 
Amorpbophallus *ft¥f *11 90j8 **Tfa 
^vim» TO toj 14|? too 4t«n mi 
*¥ft *4tc*-'*rtc*, ro-**w TO* 

to wft* «rtt **1 i*wi ** 411 

<41 TOT Amorpbophallus campulatus 
blume—4$ rt*tfa|3i ¥* TO f44tW 
nt** to i itfteftc* *wi *«i m 
|11 TOft flit* 1 * *4t* I *4 

TOtiw *1*4141*11 to wn 
¥TOt ft|ll •Wt*f*l* TO To* I TOI 
w 4* cto it f*c4i n4* fti 
Clftft* 4?1 «r*f* *¥W 4 CTO 20 
f*C4f*Tt4 4TO1 *4 Cf4l« 41*11 TO I 

TO1 TO V *4Wft VII 4t*1 
*ftt* to414-*¥jl TO* <4*TO «4 4t4tc4 
TO ftW cTO TO i *tf*¥ f« V! 
JO cTO 12 TO* to; cf*ft 4ftf« 
toto Whl 411 WtTO TO 


*f twrWtft * fillip *¥*i TO TO- 
4fl*t fWTfl TO Wlnnf **1 To TO TO* 
TOTO TO TO I 

TO* **fr ftl«W TO *lC4 I Gf TO 
TOft* *CTl*lt V ft* I TO? li 
*i*tit v rtf ft *w* ¥4 tomb to i 

nt* TOL (Pacbyrbizus erosus)—4*14 
*tV* <tfti %1 Wttflf 4*tcf TO» ¥i 
*tft ftrt* c4f*c*t * w *twft¥ti 
**t¥ TOfTO1=I CTO I TOO* To* 
*¥C*lt *1414 ¥¥\C41 To 4*t4 *t*l? rt* 
f*| fff 411 TO C4C* INTO? 
TO «Tt*tCf* CTO 4C*4* «1 d*¥lrtc*fl 
TO *IW* f*r* C4Cf C4 4* TO*t« 

TOttf* c*cn 4C*» TO TOti c*— 
fltflvrfl f4^ TOtoi ^i-nt4ci 
TOti«r*s sTOft's f*ppr 

*to« »Tt* ftf*w *^,» TO4t* 
TO* i 

n nt*i, ert* 

*i »wlc^ **cn« i ¥*-4*l8« *** *t*t- 
ii¥: 200 <*rt* c*c* ** ffert^rt* 

n<« TO 4tC* I TO*«4t«*tCflI 
4t?W« 4tC^ *Ttf* ¥C*f ft* ^ren 45 
*¥ 4*T4 4l*3L ( 40 x 20 c*ftf*rt*) CTO- 
ftTO-¥*-**18* w 5 c*cf 10 fron- 
«4TO n4l f**| I TOTO *4 4lfTO\CW 
•4* V? 4 r* ¥t*4*TO *4** CT(4 f* I 

TOtlVR Cft 4* T4 TO I 4fTO ft* CfCf 
4*14 414? TO 411 <4fWrfo 18-20 

r*c4i ft* «itc*r rtc* ft! 

TOrtC* ^*ff TO 30-40 C4l%ff?t* 
41 41 4tflt* ft* 4t4fc* 411 4* 
4tftr 4WT TOTO 00-70 C f ft fiHl 
4t*t ffTOI 6-7 4lt*l TOJ 4ffVt5| 



1970 ] *icto ****** tiro* totototo 559 

nfh» w*TO *TO» ** 1 win toj* TO* to 1 new win* to <*¥& ¥«* 


* 

***** new tot tot' to* ittod 
d*fr frci fii n¥*TO nroi ton 
3000 cTO 4000 farttfJt* i trrostoi 

* fttoto to ?«r wc*¥ c*«ft-TO 
e*fc* TO 90-35 ** nt¥ii to 1 

*to to, *tw tot TO n*x win 
*TO •* ftoir* f to cnmti, fTO* 
* 3 f*VcTO* > ton, *t*tto nto •rft’f 1 
fifrtto to* TOTOi to 1 
tor to tot**'nl* ** ijto*; to 
***** f*** n| c*, wt*tcw cro <d 
to to*** toi to* ¥«r*« *1 f? i 

CVlf (Scirpus keysoor)—** |*t ntlVl 

1 *t*t**i: ftm nftri *n it** 
TO*toin*f*i wriTil* itn* to 
*tU*to 1 to 3 c*ft r aTO .nfiTO 

*****ft C*tfc C¥tfr ¥W to I C¥9f 

t*fr **H 1 TOn ww 
toll tow* c¥W* toi *tw; to 
fc** itTO* to** fcnirnf* n* to 
to *1* *11 ¥¥¥t!f¥ f* nil 
***** to n* to W*t* TO* to 
TO C** TO TO* *Pf¥TO* f*¥& it 
** I 

ItofTtfl* (Eiiocharis dulci* Trln.)- 
Ifi|¥¥ltf**r C¥TOf *1 *51 Wtiti n¥ 4 ¥tl 
**$* fcft? 1 TOtnu wm ntfiew *1 to* 


TOfTO Itto WC*¥lft cni* cto ¥w 
(l to 1*5 cnfofftt* TO**) to 1 
WtTOI ** TO* ** C¥l* to— 
TO m*TO* ** *1 *rofr wt 1 to. 
urnfw 1 tow n* Wf 1 to *11 fine*** 

¥¥ W¥t* Vwrtfiiw TO *l-TOt* 
¥w 4 cnftftto TO *11 c*l* TO to 
7 fa ¥** *t¥*1 TO I 

n* ¥f tfBt Itnt TO, C*t« t** 
to» new n’t* nt*i *cw n*< nci *t*l 
nfiTO! fsfa ¥ entfc* *tC¥ 1 *tnt« *1 
*i¥tftci¥ n« toto to* TO* 1 
¥¥¥t¥l* *tTO* ¥*C*I tort n* TOt* 
TOm 

fcfito *tot *rto clmt*** 
net TO« ¥C*¥ «t¥tl ¥l«¥* to 

*f**tfl 51* ¥1 i CTO —'161 (Curceema 
zedsaria)—**Jf Wilt* n¥ «t¥t* * 1*1 

•to citto n*j tote* *** to** *11 

Maranta arundinacea ¥ Curctena 
anguitifolia *t*¥ «ftr** ¥W (Rliiaomt) 
to wrtl*t¥^ TOi ** I Canna adulis 
—nlS *to wtc*f*¥t c*c¥ toi frt* 
tofitt *t* i n* *dwrt* to* 
TO nf wTOTOeit*^ toi**i w 
TOt* TOwtf^t to* ¥ cifift* *fi 
tote* *r**l ** I 



tPS-Wal * WWfiR 

Sftnttm w? 


W»tf WKTOftl TO TO TO 

?tl¥* Ftftfl VWt! CTO fccfcll WtC?t*- 

*tfw 'i w«rjti ifo -^ tow 
wj toc i ctfrotfnTO i wtfwtcw 
•jfirflt? OltfTOIl TO «Jtf 355 Cftl# 
(1969 »|tOIW TO1 WC¥) I qMv wtfiw 
^tfif ¥ fTO ¥tftw ttciMftw nfwwti 
«•! c*it¥*r«rjtw 'ftwwwtTOw to 
cwtctt *i4f? wi i c?«n to, n* 
30*40 *to tttiMft* nftwti cwcfcw 
Wfa TO¥H 13-14, f¥¥ c¥t¥TOT1 <TO« 
«tW TOflt 401 TO CTO TO* C¥ 
ift TO, ¥tC¥ faBfwfal—*t*WfWP* 
*¥t¥W ( ¥JtOltfil ) TOtC*r TOt-T ¥HR I 
*TO1¥ wrft* cw *rf«TO fcfftf 
TOW «mt¥¥, ¥t*KfV* 4¥0F TO 

TOtoww 2800¥jtc*rrfti wtfwtw 
TO¥t\-r c¥tc¥? (f to ) 4* nftwti 

Wt? OTtlfr *1 I TO* t5 ¥1 ¥CY¥$ CTO 

(cwww—TOwfwwtw fvjti, ¥TO«, osm- 
Wt*. ¥TtTOl * ¥&fi|f 1) WttTOtft* 
<*tg* C¥W1 WtW I cTOf^te TO TO, 
ftwTOit**¥TO ¥fwwtft ¥|TO ^nrtl 
?fft wft* ^tc¥ to i w^qtcw cw TOw 
Iftwfo orf¥nwi cwc? wto, to* to 
30-40 TO TO ¥1 TOw fwtrt TO TOK 
TO 700 cftfe wcw l WtrwKwfti TOwtl 
<«w to «rftcwtftro wtftti fro wt 
TOW TOCWW ?*** wwfettw wcw fcicwi 
wfro toto ¥ «n'tro croro wc* 


¥fiwt1 « witww r faro: 

wwtww-fiofwtwi wwTO wrote* ?**rw 
to fccSroi «|« TOTO wtcTOwf* 

CW WW fcwtft? TOfcl KTO. ¥WI 
TOl TOTOW! TO W^TO TO¥I *l¥* 1 
Oft?tC¥l *¥1 TO, WtTO* WWW WtW 
^w fcvfftro won Ifw-wtwii w?w 

«T¥tW Wtfi* Wtt?W¥ woi 1 ^* CW1 

TO Wpfc*W <4* TOU TO Wfr* l 

S*»Wfs «!gW WfiWtOI WttWKWft ¥*l? 
to TO*c¥ TOw-wtciw frwf? ¥ f<TO 
WtftEW. *WW TO* TOW1 WtW TO 
fcflCT* fcfW 4¥t¥ fW^W¥1 CWC¥ TOTO 
¥1C¥ WCW I ¥t fe«W ¥t*tl «R6itl 
fTOtwtwi iicff ^TOw^ *ifvw wrcitcw 
wwtftm fcwww i 

4WW«: WTOW fTOtWW "itflCWT 
lt¥J CWC¥ WtTO* WtClMf¥l *tfiWT*1 ff 
fenm TOfort to* ¥twl ^tcTOwi ¥wi 
TO l ¥ wlwcff TOW ¥¥¥!26fc 
?tTOfww cw^ft¥ nwtc<*¥TOtori toi 

TOJ CW«fHl ¥f*¥ TOwtCI ¥&¥ Oft! Wtf, 

vfcww wit won : ¥t4w, ¥f%C¥W, Wtlcil- 
CTO.fJOlftltW, ¥t¥WfI. nttPiwtw, TOwtw, 
oitfiitw, ortft*, wmtPrtti ¥n ¥inw i 
WtfHfil ttl¥ WWW tfiwtci I fcwftt* 
¥| .¥t«Ol TOW W*n WW Trace element 
(¥TOt(¥¥ cw^)l WJtWtftW, ¥TO, 

b 

TOltfww, fflwi C¥twl^* ft?* cTOw, 

wftwftTO, C¥twftTO, Wf?pftTO ¥ 
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oflm iwi «i frwtuii vh * 

cwil <«;fi nfccii 4f«i vf* 4t4t» u 
4»ro iw* orcii Tt^i *if«i vw *«wi 
4 ntv*fr»i 4 *tfiiHi v> * fcfrr- 
fc*ri «n 4 f« 4*ti cm 4fi i 
vfin vffc *rt 4 tw 4 fai (50 «w «tcw 
l «tn) cititii 4*ti 45w $ vficn fcvrt 
fail (frivol fcfti) mi tfti vfici 4 ti 
itii c¥t4 vfavif? firiwi nfiiti 40 
itvfi m*ri ivtcwc ¥4 n, 

¥4»itt*isi *tti cicv fcic« ntti 4i i vfire 
^ vi nfiitu utttfitvi 4fvti > 
vficv fc«.*ti Swelled fafrtfa. fa-oa 
•fforfr cir? 4ti i niWti c?«i c»ki a, 
itn* fc**iti4 f uti vfrcv 4t\c4i¥ itl- 
dtcwi »n4ti) iftitti Ifa *iw *U *ti 
4tati 4fi»4f«4tc4i <sfcwt«r=f ii i 

«tfi¥M Still mu 4ttwi teitiii 
*f<4l ¥*i **i * vfoi *141*^1 

*PPt«f 41 »Ttl C4t¥l f¥I <ll| vfacs 
41C11 *11 4H 4t9f’» fcvflTCll ¥C»l 
*flt¥ 4t|c|ft4P, ¥*t¥lt»T 9 *t5tf41t4 
4fB« fcftlirtll 4*tl id I *11 4f¥¥tl- 

¥t* *fow »rti 4cmni imi icitti 
fc&cn itwu vw arity» wti nt»t« 

fw fin, flWlW ^*11 T« w 4TltC4T 
4f¥444 (Osmosis) 4fiFltl fcftfwti 4C41 
»it»¥cii *i»rsfi mfup eitf 4t*4 *ti 
ItVK*! fc«*nt44 4t?t4fl 4C¥ 4f4C«4fl 
4C1IW1 411 W44 ¥11 4tlCI I 41¥t*| 
iti*. **\ *4C4i ffi«. nfiitrr 4f4tf4* 
•iftw *44 wf >ltl ft*rtT4 4J4«¥ 11* I 
f¥* 1¥ "TUtfftl f¥* CVft 1W1 flltf* 
vtft4 ntvrfi^ ftfvt m* arc^i itl- 
dftw, nltPprti * 

7 


•m<4?cf4 sfni >fti ffctn 

4I44tCl« f4P44 ^*fC4fPt«1 4? *f?fatt 
wm 4^4 «nt*f 4Ci41 rtif w 
4^W4 ntttl 4T44t* w. CfCf fCTCll 
SfC44 *fk 4ICI 4t|cirtW4- 

4^ *f4N 4tV4r»« w ^*ftfr44 WJW 
4Tfil« 41 I 41 «ftl ^C4> *lfil4t1 STt^fWl 
ft4tW44\ *rtf ITHttU «w 

^fltl wfiw fiFH *tFTI 4tft «l« y » 
4t|cSrrtC41 W®t4 ftcfc *&** 4tl{|fW4- 
415 f 4tcil attltcn I ifl 1 *! 4ltC4Rftl f5Pl 
m|i 4ii« 44t4tnni 

44 Jl^ 4C4C4 C4tf«lT4 4tld|cll ( 4t|- 
clrC^NlS 1 ® 4l(5 4^fl •Wff^tl 
*rit<) 4#j5 flitl «1 4t«l 4t¥ 
C^f454 (Caliche) 4*|1 11 I frflCll 4tl 
fl4tCl ITlltCll VCV VtWflftl ^Itd, 
Icitcmm 41 ml <144 491 w m 
451 nrimi ^1 i4t^t in ffi 444 
ft^CVl 441 444 4tff4 ml <41 l«t4^ 
441 411 11, *ftff4 *||jr5 4t^f4 fHrti'l 
ItClltf (Haber) 4U14l-4fiwtl 

4tlcffC444S* fefintfl 41 ntl 44K«1 
fcnt! §lf4C4fl *C9 4l«f4 VC14 I 4t|- 
dfc44 « itltm^i nit*! «tn « mm 
4*tC4 *tl"4tll imtlf44 WltC4f 4Ift41- 
f411 Ifltc4 nfl1« H, V4J 4Wf4| fl *1 

411 1® cifalf mt< C4 Clt4 C4C4 

4*r<t4 nflltci ^»fl ¥4 C4C¥f ntci I 4tVC¥ 
4^1V 4lldtl44 <141 vw 4fCl 4^11 
UltWtCiR I m\ <C 4t¥ 4tldft44 ¥ 4*1 
C4t¥ ldtgfC¥4 Ufl ¥11 *114 I <1 

fcwnr imtiPi¥ *!4ntcn n 4jtc4if4ii 
rnpii i nm *i4Vriwi *rfittu 
<i| ^tit’rfifi cimn c*f*i i 
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N,+3H S 5*2NH, 

f%« ic* ititm: *¥¥ii v 
«tm eft i&tntfiii *r* ¥ti 
* ftw =rt i i¥i u, ci <4 >mw 
111, C*T fcUltlll Utltf UjtHtflfl Utl 
c¥t» itlcltiwi * ¥tfc$ft¥i *mar 
nfii« i»fi in itlclfcwi, itfrcstwr* 
¥ ujtntfiftf ¥*Ji itvr ¥ifc ifntnti 
*?t ¥1 I ¥tW ¥$ Wfl »T^t«ftC=T 

fnfircw ¥tii i ¥il& ftfil fcviti « 
fifil itm itfclfc*i¥ ^t^c®rr«f=f irftn 
f»w*fc¥ fofi ¥*{5 ftftl i¥ti¥ nitctfi 
( Utlll—Iron ) fc*tt iflltffa ¥C* ¥H 

¥tin ititiftf until &«.m urtcitftu 
mtnc¥ «nrfeft»iw uti fiwi cii¥ u*r- 
ntfira ¥ii 1«¥ii fan ¥tl urtntftil 
Utl «tl¥ ¥U* 1¥1 ¥1 I UJtlltflfl 
wnm ¥^ fafa intii-fi»tii ¥tcnn 
•life ItCl Utfo it* ¥IH¥ I lWf¥&fl¥ 
uitfrasi until uitntfeu urtntPnti 
inn! *Tt¥¥ imttfli util nfirt¥ \v i 
ujtntfeiti itwfc ai¥W frsi irltllcii- 
lft<B fefetflt* U »Tt¥ I UtltCll C¥W 
fi%¥ (fnti ¥¥c«i) ¥$ nfei* 
UTtHtflftl Itwfc teff ¥l¥ I ftltlfal 
numn itfcltcmfo ufcn fefiiitiwi 
Ikitii itww iititw ntim ¥¥$ 
fifil wti ill iti I 

fcij* ifiitci femtfr nti soften 
ufim fcmtflro If* 1¥ ¥*r ni¥ iti i 
utnfl¥i iwtifc cw ci« n, iti *nm 
¥¥* ift HC¥ *Mlt ItlllW iflltl 
«ftl 30% (1¥¥11 30 ¥tl ) Hit ¥1I 
«W» ¥^ *¥ll W CH* ¥W $Wl*fl ¥ 
uiwtvfi «t¥ sr* *n nt¥i ¥«n *rw 


¥ W ¥lfl fcfl? ¥H ¥tWC¥ toll 
W¥ 1¥1 *ftl ifesW UtWW. ¥W¥I 
¥ fafr C¥t¥ I¥1 ¥¥¥tf ^*rtf VW ¥H 
4dt¥l ¥11 lt¥Cl< ¥1 iftf-affiCTlt 
i¥ iof wfc¥ i fcfvrarw ititfti 
flta!t^*ftl¥ ¥>ltn, *r«¥S «PH- 

n¥¥, cnt¥1-¥f¥? t¥Jfft fefll ltl¥H 
¥C¥ «f¥l¥ ’Mf! ’iftsWlff 1CTW I 
$¥*, ¥tifl¥t¥f, *Tt^, *f¥« ¥I¥ 

Cltl f?r« 9is ¥C1 11 I ¥1 ¥C«1 1¥¥ 
nfiitn ^*fi ■!¥ fiifc ¥ii ¥t¥ti« 
l¥hR ¥tlt¥ .lt¥CH «TC¥ lf¥»l ¥tltl I ¥f^- 
*T¥¥tfl! ¥t¥11 ClC¥ ^fflTll ¥M¥:il 

mw utii-fiwt^n i¥ ifiwtit ^¥i 
utirfii *firNf ¥tfi¥ti ¥WT¥i i *an 
mi nrwi ¥fi¥ -ffiprrft ¥ftiN¥ 
¥0¥ D-D-T I ¥1 ltltlfl¥ Itl ¥W1 
®t^3Ftni ®t*f¥ift«i Srlcytni ^wii 
n ¥ ¥Tl¥l¥llIt^ ¥fl¥trt* ¥tf 
•fprill ¥$ ¥*tl?lH¥ ¥¥t<l5l Ul¥tl 
<¥^»f f¥¥ I ¥tClf«¥tl ¥»lti 

C«fC¥ 1¥C1 C¥tl5 C¥lfe ^1 D-D-T-¥1 Wtt^ 
¥tlW IcitMtn, ¥tf¥¥l ¥¥ptltl f<f«l 
lt(ll f¥¥ iH ¥fwstl ¥W ¥«lf« 
cut c¥W Cl, D-D-T-ll until 

wfn Wrsi ¥fv il ¥ii itii nfiitn 
fcfel, ¥rtt. 1¥-¥11 f¥, lt¥Wl ¥f«ll 
nc¥« ¥1 unti fntni in ¥t* 
fiwtilii ¥H uPrf fiitm ¥ ¥ti 
lll¥tn« lit! f¥¥¥l ¥*l^-n¥¥ ftltl¥ 
*T¥tl<l &*t!W! Cliff ¥tl¥ll lltim 
¥tl ¥¥$ ^IWUltlT Ul¥tl ¥C*¥ ¥tlt¥1 
ftltl¥ ¥?K I ¥(ll¥ ¥tlt¥1 fcli ¥R¥¥ 
in iti¥Kntf¥ W ¥i«u 

¥tm mfl¥ ¥T® an u i ¥i nf«¥ti 
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fWWI *1t41*fi*tltal «1^3rtC11- 

fVifw *rtfi&¥ */tfic*i *tfi*t« i <41 

itwtl iti *wi 2‘4-D l <4 lltffc 
feficif *rc* iicitwi ft* fcii *f® 
*1 lt*4tl IJUtl f1C1 ¥C® fcfl'14 V 
®f¥t®tf¥ 41 I *ftf Hfatl 4J44TC4 
*titi fcficii *it 4 tci wsj ftfci f** 
ItTWItCt feflCfl *11 44 Cf ti f*4l C441 
1t4 41 I 44 Cltfsitllfe® 1WC¥ *C1 *C1 
*f44 *14 f*f5¥fH fftt m 4t«t* 
fftll Cf ¥41 f4l 4* Ifttffclfc ¥*|B 
fiffc *hfti Jttajtcn frffir *rtfifc¥ 
*Jtfl® C Hit* ft* 2‘4‘5-T ) I 44 4J44tC« 
fill lfl<C1 lt»1* 1*34 ¥41 5C1 I Ift5 
ClCf ¥t&4t«, ftfcltl 41 f tfftf 444t4 *4 
11 I *t4C1* 41 *ltC1lflltl 1T1¥ftlfr 
*tl ¥¥* *t1t*tltl¥ lltflfl itfaftl 
¥ 4**1 4J4ft4 ¥* *1C* fcUIIWtltJ I 

*if44 H®| 14f4fC4 
lltll-fiwtlfal 1*5*1 *K*1I ftltl 
4t*tl *t4f^, *!*4t1 ¥41, **f¥ 41 *T4*CM 
(Fungus) *t*1CT *«»14 IJtft ^®Jtfl4 
H¥ lUff* fC4 fcfiw C4’C5 ItfC® 44 I 
Cjttlfil ¥ Utfllt*® *T®14 f4f44 **tf- 
1 t1¥ (Fungicide) 11tc«fl *tflffc ¥ 
4J44tC4 *f«14 1*4«K14 1J1*J ¥4t® 

fiwtlfa 4t4 IfCff ft | 

lift* H<4 f4t4 *4 1*1 ¥4C1¥ ®tl 
1*4 *®fl Iffc 41 I *4*tt*« fft- 
1«4tf?, fel ¥ flifivtlt Cll¥ **154 
ftltitll *t4*f 44 1 ¥ltT1¥ lltll- 

ftwti’Ni ntcitnr tffrfiitci* urn 

¥4C* ¥C41 ft1 lf*« 1t*1* 

ftitic? iwh fiftitarc* lift* «(if 
(Fumigants) IftKl <514 4C4C*1 1t»- 


1 C 4 P 4 flfUCl ¥14 ^ 1 f lTtOf 4 lll*t* 
ifistlf! fCl ftClCf fft-1®f, *44, 
ftffiftft <*T* 1f1 *154¥tft «?ftC¥ 
ft®tfi>® f4l 441 ft4** cfcfrtrftittor, 

fin** cartitl®, Ififif nfcartitt® 
ititro: ** *c*c» uw 44 1 

ffiftfl CWC1 lltlCIl ¥¥* *f«41 
*44tf T=tf* C441 fiC4C4 I ¥C® fltfl 
*Wf ifiWI ¥ 4JC44 1tH f 41 1*4 4C4C4 1 
fl* 144TC44 *4J4f4® *ftt¥ Cftl 
Cft4 fift* 4tlt4fif 1ft< lf*C4 • ffCI 
3/4 ftf14 1C4J •* ®f4C'a *11* 1¥1 It* 
ClCf ®tC14 Itftffn *mt*1lfl 4TC4 
11* I f 11, f 11 1^<C4 *C4f Iff, *4 ¥ 
11C44 14W1‘ IC^I fttlflftH ItftCI- 
ItJ?® (Calcium cyanamidc) ¥4* Utl- 
CfPflfl C3Ff4t?® 4Wt ¥* *fit4 1ftt<4 
5tt¥l ¥Cf4 1*4tlf (Defoliator) 411 
44 1 ¥fl IITltl It4 

filttl f Itlflft* 1t4tC44t^C®4 4T44t4 
ffi-ftntW* ¥f* *jrt*1 stiftfs® *1T I 
ffi* C*C* 4WC®tMtftf4 *C«fC* 
4lt41-fi*itC1f *1C4 ifl® fifil *4TtC44 
4?f44l <41 fCf *tCTfifl4 ^ftljl 4*1t1 
flCffl *t4 15/16 4*C44 *<4^ **4« 
<t5tl-1*t11^ ffifftcW C5C4 41 ¥1 Cl* 

ft«r« fi«i fii *Mrtm iff 4net t 
cm 1*4 1t\1 It 1 fine* 4I4*f *4, 
®tC14 Itn 1WC14 ¥4< *jN *Cf¥ 

41tlW4 *44tf 441J 14 1 Ttflfif ¥ 

iMifc ftitifif nitc<4 (in—*rtficn 
*jtfl®, fifctfii, *;t^4tc«tlSf lirtfi) 
14fi*Cl 191 ItfCf *fif®4 1*f1 f44t* 
1J411 *1111 ¥11 4CIC41 infsff^iti 
<1I1*tC®« lltfif* 1* 1^ Itltffif 
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fc*¥ FJtfotcitfcfi mifai to* *tf*Hfa ifot m*U% fciti 
®cafa cwi f?t*» i fcifafai® n?l*i p*ici i 


®fan fafaft, w <fftl tt® 
®tr»i fcfit *1 tftft-atiT fac® i <«»!* 
®t®f® fatfrfafe Aw cafiic® ®fa ®at fj i 

Cl) ®tfafatlEsfcs Ft*i, *fa, 
t®jfft fa«*ita^n «ft®i ac<r «w 
nfaaH f® «l car*!* *twfa« *^fa ®tt® i 
ifai w *®l& i i?tn y ft ®tc<wfcscfc* 

jitl i 

(2) Ftfaa: ®M, at®, f®«r. «t*i, 

afwfa fc«Jtfa I *M, at® 

® f®ca FI fa®a c®? nwt<, ®tc*i Ffa* 
ci®nt* «w*fatfa fwiwt wK^afa 
®tC® I 

(3) fal* i C®*1, fa, Ufa*, 5fa *®Ttfa I 

d r®* Ff^fa *fat<* «rti >tafa ®tfa 

®tafa 1 «TC® wM «tt®fa>[tfa 
«nr ®ai ft i ®M®ta TO if® wi nfaafa 
*n*rit«ta n?ttf * fafan at®*tti *i fa&tfa* 
TO! fafa® ifataita *faa« facta 
«rc«t®f«T TO i 

aartw-faTOa wfa «rcatct ifa* 
&<a®i ifca *P® ®»icta *ffil«it*i c<r 
Fl®<3(4®tfa *t?tfa1 ®fa, fc*ffa ®tB* 
FftC^tF^I ¥*t dC* I faf *E® <tt«TOfa 

natTOa fa c®fa *n»t¥«n cat, *®at* 
fat?ti wn d«i ¥twifato® TOa 
ifaa nftati <«a\ ®ta fc<fatfa®i ifo w 
^fafa® i «fab 4* ’jfaafa fat¥*lfaJl 
*f*f C®fa ^fafat fafal ®« PC® *11 ®fa 

¥$TO fa»t4t«i afatifa® TOfa «rf»ifa 
ffaw at® «ric®a dwi ®cariat 


afafaf <tcit¥*fa f®* it^tl TOf *WT 
nfaTO ®ttftfttas& <rtm Ptfwi *raid 
eft t ®tai, wtTOa ijtoa® ®t*t a*i 
ii tffat*®: art^to TO i *fafa* 
i?fa¥ «t»ft* ^f¥!M ^r*f ®t® 

fa*t *> i ^ fa®»rtwr»j ®ti i *t¥i- 
pfaf tow <rfafafa FttfttttaFfc 
«rc®^i ftiw ^ «r®tfa i ®® wi 
®t®tfa® ^*ftfa fa®>ifa nUk *Wi f*¥W 
TON ¥t*1 Ftfa fa, fcfwfafa Fffats 
*1 ¥fa* ®tfat®tl® ifltfafa >!C¥ .FW1 
«T^I >T^fafa^cfe TO* 

> 1^5 «fa?i (caftfatfa®) nwfi 
¥t«ci ^famfa *fa dll FtC'ltf’fUlfa 
(Photosynthesis) I ntCl? ’fa,® *tt®tf 
*tt®fa l^faf *fC¥, ®1 faC®^ Ftfa 
TOfaRffolfa If® 1 1 *ft®t« *1 *1 
£?^tfa® fal C«fa11—®tl *E¥ 

(Catalyst) W • FWt* FltfllS 

*rjt*r ® m fac® ®fa 
*t*l® *r?t< I *ffa ¥flHTt*lf®^fat®« Fl®fa 
d n# ¥fa n^*1 ® CtFntfa* 
Fli n^ifa fati faci fa, «trtto *i® 
^fl«rfafa« fajfat® w! fa:tfa-*fafa 
flfwn p®c® ®tc®i ’ttci* mi nt®ti 
®*.faW ^lifcitfai ire® *tc® t5 **▼ »i® 
*i *[<$ faar ittf i ®afa ic*!i 
*t^5*itK*ia nt i at^a *irw nw fcftfaf 
ni® *rt«ti ®ftata nrt»i «rcw «a i *tf8 
fac® ft*c®9 ®tatcai w® fafaa wi- 
®t®ta *iwfa »ac® nt®ta itfara ®a i 
tfaac®tcaa ®^5if« *1 aFtiatfat«ia 
Wfaatia ®t®tfaj *faa Fftfia ® 
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¥tl C¥t¥ *H$$® TOl TO lt*!tlfll¥ 
¥tf¥tl¥l H TO *TO ¥& *1 ¥«Ttlf®- 
ffti am urro ¥1 ifirci* *fjt*f c<f«n 
¥tl* CO a +H a O-CH a O+O a 

¥WIt*lf®ftl® 

TO ¥WJt*lf®ft$® C¥C¥ 1#flt 
1#fl C¥l¥ C¥®¥tl (Starch) « 

(Cellulose) *H ff: 

6CH t 0-*C.(H,0) # 

TOM*n (jr^ti) 

2C fl (H t 0) 4 “»Cj a (H 9 0)i,+H a O 

n r *(H a O) 6 -(C fl H, 0 O 5 ) i + nH a O 
c1«TO * c*T*ijTO 

IfttfH *1tl5 *t¥ ( CW VI ) OW ¥tfr 
c*«i¥t«ivr toi *fc ¥f*tfaf 
ifwta wirt *fwfi*T* gjiatti *rtft- 
C¥tfiH fitfiifTO* «t*itif*r¥ nitoNfc* 
flOltflU 1TO TOJt«lf®*t^® foft ®to 
w few i 

¥*t¥fiH¥t« ^1«T¥t«IS ¥*<1*1 C¥C¥ 

ftfa* itntift® mjtififrt* «ti* 
ntc* wnfifti i#*i 

« c¥®»rt* itoi >ritf*i ottui ¥tn 
tot® ®tn « Firm itnw m *rf*itfti 
¥rrtf®i »rtfttfT *i<tTO* ifiiti nfron 
TOt«ti *iimi itm i wit*\f®ftl® am 

¥tm ¥W7 f^OFWtl ®c*i i#*rt $«.*ffii 
w farl* nt* 1861 *:to i*imfy 
atle*\l® I 1890 *: *C¥ ^ *ff1 TOW 
¥«<l¥Jt® wlto tfw f¥ltl¥«- 
iTtififrt® t¥c® TOPi#«H UHft 
icw i 


«nrti am v c*fci n ¥t» ftfftw 
to nftntci ¥Wt*fa*tlc®i it w 
itTOft® wwti i fiitwi wffc fr® 
i»fit*if®ftl« wi irjfti ai artwwtii 
*®f«« am *iii«i toki* iru i 
cf*n cro «, *¥-4¥t ctintcii ®ne® 
fait it« s^ftcia n *r*t*iffl ftftn 
f® nt-roi to f(ci ftc® i *ito fni 
¥ic*K¥i*rtc« to TOat* f^itwra toji 
cro fti i »« fVrfl® <f!5ntf «ntt¥ 
me® nw«* «^®ti c*rcf c*®nf« «ic®« 
mf® itfHt* to i iitw TOfta 
Mtfl 4*ft^« «£ti fntiwi *ftftc*T am 
i®t* «tl ffan ifif cin w 
ftfsi flfws triDf ®*w ®®fc<l 

< 11 ® fc^i ff«r« ®i»t<Rr *i^ii c*rc¥ 
fcntw ci«»itr« ^vnfi n f>, wrtfn 
if®*( tntn ^*i nfimtn ct«»iti 
<iif®« *i-^4 nit^jn ¥f:i i wf*w *pni 
fei ct®*ifcw *iuw , f ittfiti *nr, 

wt ®t« <iif^ *11^5® ui*riMj fi* *rff- 
5lft® fil—^JfJltCl *lt«-C»ll'¥*ltJfI 
ff*l^-ft¥t-r I ¥fl>lJt*lf®ft|l <ncn ^n* 
®5«r etftf w 11, frlCl* C¥tf ’Htf C®| I 
®tnif* ¥15 fltl ftf I 

ftwfifltfi ¥c®, n« iftiei am 

c¥C¥Hft¥j «m^fi imt%» 
fjfll nt¥t¥tf¥ fei ¥tw I ®¥¥ 
fflf ¥^«t am ct¥*ltl <nf®5 ¥C¥ ¥¥¥ 

¥t¥l \C5 ¥tC¥ I ¥Hf« ftIBl SMtl ¥ftf 
11J1CH ¥1¥1 C¥C¥ ¥1^ ¥Htlft® 

¥M1* C*\l*l Itr^f® 5C1C11 0)c« 
f«fCl *lt¥ C¥C¥ ¥1¥1 C®t«Ht« ll51¥ |1 
*11 I ¥t1*l fCHtlf^f® ¥ 1W5 fl^®fC¥¥ 
C¥t¥ ¥*Vf*!f«f tl® *l«»f1 W ®tt® *fl| : 



566 




[ 23-r il, 9*10* *|M »1 


CO+H,-*CH,Ol 

4lVtif«itlw 

4iftl4 &1C1 ifti HttiftlttfH flfiltl 

^wn lift 4 nt* iiuftiffeitl® 
«ti tfi icife to tiJii ititi i 

c^tfei u f tfti ir« itftn c?tii wti 
4ffr mvfv^lv ijiNfi fewi i c«rtl&! 
iitfl it* 4413 ffai iftrtifro *nrKi 
^t*rTf%<r wptfilcsfi f jtfat®« if m-ii 
frowi i® 44-44i5 culScii ft« *1* 
ftii *ci#«fa ntc*m ifit 4n cw 
ini %w foc*i ci fft n, carton 41 
f fai4 4t4ft« ®ti| wi i unifum 
fWNi-flftpiti 4*fti C4ti c«rtfa *prtc<« 

ft 4ic« w n ft i ci^cutf cmi 

fcfi?w<i «nn faff, c®rtl3i it* c®ift 
«rt , l« cfit4tcn «ftti fcwi i cTOpitwi 

i® arriSiitcil nf® 4ti *% *r&5 wf i 
M«ff* ititi fif»i c«rtf5^ ftci «rKft 
cucift nil ®w i uticii eft® drrtSwi 
*naw 4«lvw wn ittfifiii 
itf, itvt, f*i l«jtfti nfnc<$ ci c4ti 
fftrc citfa «rsf*i® iti, ®ti TOtm cil i 
w 4itu ci iti n, 44it4 in iti 5(i i 
fill* 4tcifi4ti s®«lcj| fi*tit 
ftift*i ^itcn cm 4 ititi ixn ci c«rtfB=r 
fttf. ®ti newt 4tf 4| fan fttft itft 
fOT f 

fti *51 ifatcn «w«f citfeurtfi 

4®tl iflillll fifll fcltl ICICI I 4C® 
ttfftj ftitClJf iCItil if I 44 fid 
itfi wi *ift4 cnti nftt* ®ti 4t® 
itftfti 4t«tf i 4ii ®ti c*fci «ftittc4 
otft. ititi ti i 4t® ®t« fkiitift 

feitif* fi i tirftiitfi ^ft«n «rht®V«- 


ftw cfc? elm 4ii cnft imm 
itftiff ffci itfi fiili iti<> itftci 
«t* fftti ww nfif « i<i i 
Bt (Yeast) it^ 4i 

•fBI «tiC« 41 Wift ill Bl W 
CtftlSlfif (ftflll 4Wf 

^Tifttii i nfiw u *nrtt<i 

•iftcicl 4«1 41«J itw llfHl cicy irt i 
4>ii *w< citil «itc*i 4c«ri ft»i i* 
fiSft ftiiw Iwt'O 4 if m iti fiitw 

41 «IW iClftf I 

C«ftl5i ItCffl ill 44$ i^fll 410ft 

iW aitflll 4jS« 44 fl4tl fflllll 
f^cai 111 4»ft j[*\% C4Ci Ciftl I f44 
«T4ft iftfff HtCil—411 fi, f®ftl 1® 
iftitf iftfff ififtlli SlJtfll iCi 4f|g 

ftcii iff i aiwli cit44 14 fcntwi 

itwiti^f if® 4ii itii i^itcsi iit- 
HJtCO lit! 5000 fef 4C1 SfJiflf i^ii 
411 ftntw 4ii litciw iif ftitci 
uiitcii ww mtfli iiitii nDiftii 
iff it* iiv fetki 1 

citfejftii itcfftntiiii 44 ft vit- 

iti 4 it<4 §*frt ir*n ftiititf’li 
(Algae) 44 44ft (ftltlj fft} 41 it! 
1OT1 C3ftCT4l (Cblorella) I 4| Wtftl f’tlftl 
41»|fftl IVlifl 411ft iff 1 ifti l 24 
!$tl ItlJ 4511 iWI iti 41 dt? 1ft I 
41 ltd! mw fldtf 1 4? f 4, f itflK 4 
^JtCltftltllii 411«ftitl *ftt«t I *1tiHtCll 
4114 r^Cll fti l\i Itfl C! ff«4l 

*fti, cnofi m cartciiii i^itti «t?i 

n ft ltd 4 4i mi fti4ciw OFtciiti 

ltd! IJlil wcvftlil 411 4 twfi 4 tl 
ffFittli nfttiwi itiitiJ dttUi 411 



tn cfeiMTOtwt, 1970 ] 

cif tov TOi® wf c»tc*it« *tc® c® 
m ®i, ®tc® ®®®*i «rtw 85 to cn 

*TO ®tCf I VMI CJFtCWTO 51® CTO 
toiPcto ®ttc®s ®tt«* ®fe nt® fcTOt® 
dit® iw* or? TOwtc®« is to nvif 
®c®i nitwwi wfoE i ortcwm i\<ti* 

5tC®I TO C^rft TO®1-lf®W flTO ¥11 

* 

®i, wtfwiti utifrot to k® i 

OFtwt c®c® TOtwi® fcnrm TO®t®aft 
£®fw f *i to i 

c<2ft<8=f ®tc®w ist® c®fcr®ti 'Bfti 
fcnti to utfroi intro® ®Hftwi 
itcnt to me® c®, irtfroa 

«t Wi ®WTO ®^<? it ¥W cartfec®! 
Hj ff® ®t®wwcfi ntfintc® mw 
carrifa c® i« ®twc¥ ^TO ntfwwi 
«mft« wficw item m irtfwwi 
utft® CTO ifltf irwtcww Wft®J®CW 
it ww cwcfw tTOtfl if ft® cut® i 
1®TO cittww ®to irtfic®! irtft® 
into w to i cfirrf&Mfl iforo ii« 
$«Htw irtfwwi utftc®w itiw® cwtfr, 
®to iww ®<mm v i to in ipi 
ft® c®c® c«rt®=r m utftwl irtft® 
written ®cwj dm cTO ®TO c®ti 
citfcutn ®t®, TO®, ft® ®i ®tcnw 
®toi i* nfi®ti utfroi irtft® wjito 
wit wet* <mt«f=r ftct wtwi ft* 
stew itTO twin ftnw ®i i ®t® ftwtw 
lltftwi IJtfTOl ®j®to isft® tc® 
®t®w-®®r®t« «®H yn *m ¥®t*®t®i 
fteitn to ®tc® i ^tn ®® nu ®t*ro 
TO ®wi TO®® cto ttro to ®i i 
®t®C®W ®t?l 1TOTOTO ClfTOtw 
mrt< i ft* ®t®®, cn» sft tvift 4i 


567 

i *4ft nw f*®tfl® * wrttcifw ®<c®tn« 
®t® n*i to wtTOfti nwt< i wtwtcw 

TOW ®fB® C® lft«®ttff«® ft^» 11, 

®1 TO vlt® n?H I fitTO 

fiw vnm «•« *»TOi n i 

nititf®® ® TOctoi c®<m »?ti 

nfWtcva to v\ nt«n cncii to 
TO®c« <®f ^®f« ®tiTOi <if®TO nit* 

cto fecicii ^titci c® ciftc^vi 
ft ^i faf# v, cmfn to®>i 
ifn«®tddc®i ®® TOPw nTOi 
TO fate* «rarot*ft TOtd® CTOI 
nw ttUvtari ®rtcn« itTO^® nTOfin 
*xw it i <«*r «f!wfti ®wp®tf 
fsitl® TOftfl w i . 

"i^ii. ci®TO, c«rft® v\ cif n«rtc<t 
unm «rfa«i cifir=i n?«r, to ® ntn- 
mfi tc4, tftc«rt to® cncf ®tro® 
f%f tnti fane* cnf?^r i st«t wfi it® 
c*nfa TO nffli® fc^ item ^Pre® i end® 
tow TO*-n®j®t« nTOcs 4® i®\ nWf 
daw ®tft ®c« i ^t«w? nntci «Pt4®- 
nvatwfl tar^j -it® few wtew i f?® m 
®fnw wt® wtfcww TOrwit* i®ii tnwtt— 
oi®n «w iirTOf ww i itwt w«n wwcf 

cw, cut® ® cwticnft® 

iftfit wfwitft TO witfiwti® ®i®j 
wit* ic® TO fifiw iw® it^lw nwt<iw^ 
wt®w nwt< i td® ®tc® f« icfi ®-^T 
i®tw i tiew wm ®t®, nnw *nrt< ®d® 

®tc® itwif ®® f®f%cw cthi cwwi ntw i 
®i ®c®« ®n, i®, ®® fNdn TO® ®tc®. 
®t*w® nti^fwf idpwtfww eft® wjPhri 
®fcw Pri, TO TOifwt TOwyf® cit® 
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fruu ifrci frit, 4*i **w «rc*i c* t=f 
¥#¥ &¥1 CWI ¥6*tr* *11 =«* I fV« 
itfClI lt*l 411 4*^*1 itWFT 4tf* ci 
4¥ fl«ftl ifc* ¥t«, ¥tl 4(1*1 ¥11 
*1W1 4W *11 *t¥tll CTf 4¥& *1 
ftn« 4ti firm 4tc*i 4* *£ *r*r 
*«fti; *c*i W TOC* 4* 4¥t«ft n* » 
*t*I ltt*T« frtl ft^l ¥d l¥¥t<Cl C¥C*I 
*tu i iriiitv *fc ww c**f*e?« 
*tw 4 ¥*it v, **tcw 4tc*i »nin it* 

<®tc« cic? 4i< iitw v ftif** i 

<*ffai itw*¥, ftfvr * fici 


nrntw Jwwtffoti ¥wci friftcw 
«w 4 ¥ f%*t> >fj i 4 c?i tnr ci «rfcn 
* 4 *M ¥« 4 tt*. ItWCl fcfllCfCf 4 C 11 
*W 4 tl ftftl itfl fefl* Cll¥ ^Wtl 

*twi «rt% 4 n ittci* c?c< n *ti 

•pttfi wtlii i nftriw *mw 4* *ff%- 
*tf*5 Itfr 411 Cf4*tll 4fft« 4$ 

£iffeein * 5 ^ 1*1 etc? 9 fifC¥ it* ftra c*r*i 
«r?foi 4 «f*ft¥ >¥T ifeiftaitii *w 
«rtffa¥ 4 f«ufiM ton'iw 4 *fr citit* 
ltd C»CWI 4 C 4 it*c*i ¥*otcii ni 

nftntt* »i v* c ic* ntci i 


"lt*ltl 41* *t*tl, *5»t»!7 C¥ 4t* 4t$, Cl 4t* f*¥t^t* 

*¥*11 4t¥lte* 4t*« 1^11 *tffft« « It^Stltfl 4f«f«l 4* £*Cll*1« 

n&ti *ftti nfif** *t *tai r if*! r *ft c*t*t« 4< *ftn, if*! $ft 

C¥t*t« ** *ftl|. flit* 1 5ft C4tlt* 4f*i* fo*| *lhl, *¥C* llCl^S ¥• ! 

4t¥ 4(111 Jllftie* Wtlltll ¥** 4(13 4t* *Tt*tftc¥l 
f*t¥ CltMtfMCT ttftll iftltC**, ¥< *fc« fl$*t*l 4tltC*l 
¥ftJt**\ «\4J ¥fic«C¥* f 4t4 4t*H ¥t^I <?t*C* 41* 4¥ ¥d 
*'«!tf*t* ( elite* wtiteii *ta ni, 4il8 4*i 4W¥*, 

^n*i8 4*i 4¥tfar, iiinei 4t? f¥| *ft i 4t* if* 4tm 5«¥ 
¥rt*tc*r *f*ii «ftm c«rf«¥ 4 ^ **t«ti ^e*t¥i ¥f«, ^ftv, i^-rti*t 
4titf*it¥ ft¥l*it¥¥ fc*ftftn ¥*r*® ¥ftr», *ti*t¥tm ^ftiit* 
ift ^iti ^ncit iti, 4titi 4^ft^5 ¥^ei 1 * 


4t5l* 4I5HCTT 



am t 

»!tWWWS» 


Wtltl iWl-lfllfWl W1 fan «n 
far cutn cicf icici. iti *i ntitcn 
iw itt fcrotwi ifant*-nfif«ii i it 

•fftwftf VI IH ¥fl¥ atWf lt«Jt 
*icn fcnwt% ici $*ici ici i f 
cw*ii iticn *rtitcu iff it ^it* 

fltlt ¥11 Iff, SKI ¥*l¥tltl ii mu 

11*11 ¥<fafl¥ wt¥¥¥t¥tl ¥ fcn^f 
¥tCV Itt Id Hit* itlll 

mufti vnlto itftcn ntmfti civ- 

1C1 C«ftci Cl¥ltt ITItfll $»facM1tlI 
&CTII <fflfti 1? Cllt itntll&fc 
11CH VI itltlltll TOtl 
fUMU fim I 

nfiiii-wti w nn ¥*i¥titi 

11CH fcllllt Ilfs ¥11 ici m I m 
*TWtl ¥1tlffl¥ «fflW, Itntltfl 
f*fcit, ytitcn itfaii « nietft wit 
iticn stcn ¥*i¥titi ncntcfc cn n- 
¥llt ¥ifti ¥1C1fo ¥# iti wen 
Itl .fr«ff ¥td Ml I 11 Melt ifllM 
lift Wt^ HI S5J PtltVIlft W* 
Hi nc^i si ciww unti ntci 
¥*i farticiii cm sfan cit» ¥foftvt 

¥tltl ¥CftCVl I ¥C1 lftl11t«1 11 IJtH I 
^Hl’Hl¥[1¥ VtCV ifsfll lfl¥«ltl 
¥ltdt Cl 1t»tfl¥ vfollllfl it iflltV, 
H licit lien I itltfl II If Itisn 
cicttifttti uni it «w affcn iwj 
ititnfm wti cif itifi ifa i fiw 
8 


5,10,000 citcii ftir itititi n tn 

flfl ¥111 Ifltfl ¥f« l¥ltfl Itlf- 
Cltftl CIttfll ¥*!IS ItlS¥*» ItlCIl 
¥M« ici nef itti i it ifim-unt 
i itititm fcncit* fWi ntucumt* 

$¥$1 Itll it Ilfatfll 

sti ¥ irntitn fa<y vitcii w m 
S*ttfcnni stnen itirci vi ittftncn 

*lfl¥lltt¥ ifa 1$ If Cl¥11 itti IC1 

111 ¥l¥tin Wtft ifall-VIStll 
vfall f«l ¥ 1*11 lit! itlftl fay 
¥1C1. 1111 wtltl ¥ ftf-mfll 
feifa ticitii ifa nten n* veil 
lien ifi*ruti cici cut cici ci, n- 
ftft *tfmi-lJ1!tl ¥«fa Cl fils tfl ¥ 
it*! itci.iiii lien mfii iticn 
*!C¥ II Clfett *tlt« 111 <3faifa 
¥ft¥ *!!¥ -ficil II fifal CW1 
itii i-icm uni nn ¥i¥titi 

Itifll lit Cl! 11^ Itl-ltiwi Ftftfl 
^11 ¥11 C1C¥tlVClt W H, C*I fuel 
4CIJ¥ Ijfat I¥H ICIII Itl 

¥c*i vi iN’tiirn ¥ti cw mfii 
1C1, ¥«f!C¥ cwt <*ttl "till! *!¥H- 
ill itifft cifti tfifiitcn ¥t*TMfcn 
Vltn itci 1CI ¥H1 ¥11 itl I 
|»1$ Ciwi WC¥ fll-lfatl ¥ ^Hfaci 
its ewnen vcitvi icii tii-ifai 

•^ifaiti ¥c<tiim (t:) f*i. 
fflltil—16 
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nn cit¥ oitit nf 1 13 itln fit aw 
ntlintii, n*tw¥t«rrw, finn iitfafife, <i- 
irfwi, ¥i¥fsr, ¥tititMt!t¥itf fifit 
citv» w at®, fan at®, Win 
Iti fan *cntu *rfi ira i «*<-ifan 
itti fa* itli fit aw fnitiii ctm 
cw fiftiftitit iff it ntn arrtc«T< 
atm ati Hi ¥in ¥tirt ¥ffnr 

C*tl, itlH H, fCltl ifiri citoti, lc*H 
witrififc, iticitfi cirtti, 3irtr¥t< at®, 
Itflt flit iiti m f?a ftlfl ctm 
Hi itn t *1 *fe f it awn aft brtr 
tlflw ltd 16 iftll ItitltltWl 
5H, ¥ltf ¥t¥-¥f¥C¥W ffill lljfft 
flTOH ¥E1 Ctlllflu ftl fllt^l ¥11 
Id l n| ainci wfin cl»i Bin 120 
cin 150 ciofc® «i¥itfi *i« ; iln 
ifctw ¥tn-®t^a «fti 400,000 wi itit 
BltW ¥105 nt«C¥=T I 

*11 ¥1, ¥1¥t¥t« ¥tjs fit ClUCl! 

fclfl f¥H r ^ flld ¥dC¥l| 3*tl ltdl 

¥t« Cl, ¥l¥t¥tl Itfc *| iflllHtl 1t¥ 
¥W» i ititi ifa* «tat*ai nci i 
W¥iti nfacsfat® fit aw ^tn=rt¥ 
¥11 *t?1 itltl ¥E?H, ¥1tfl ¥tl filial 
¥ltl ttdl HP OftH It? I f¥l ^ If 
itW ftltll ¥¥®tWI *¥H C11 
citiftal mutia, ¥nft¥t? it! fit 
aw ¥tnai nci mil tif* i ¥ta- 
‘1t¥ti fritmiftii ma vf®i fl 
itf ^foft in afla nti, if aitri 

fit Cfl Hit? I ¥*l¥tltl ift Cl fUtl 


¥dtlJ fdC¥l? iftlfl Id, Id ¥¥* 
¥t¥l 1?I4I ifttlfti «tl ¥¥ ¥«f 
(¥11 ¥tf f ¥fdft fit CK1 ¥¥¥t¥l 

m« hi fitt c¥t*r ?fc all in 

¥¥¥t¥tl itlfrl fit C1«K¥ at IttB 
H tilt Hi ltd 11, 111 fft i? itfCf Itlt* 
wi «ri¥ itfttfti ift* ifa fta 
cum ¥11 ltd, *n» itvti itw« 

lt^«ft* C¥t1 ¥ft 1C1 H~¥ft 11W1 
fffll It? fltl Cftil I ¥11 Cf 1 fltf 

acn Wfi f-ntrt ifia ¥tn mi 

¥«l¥f*tl CfCIf 11 ¥111, ¥tc® If 1 Cf1¥ 

¥« 1 T 1 ¥tf 1 ¥tC¥»il¥l| atfltl all 

*¥tt ¥Jt¥ ft*l* ¥1tl ltl6 C¥ll its at¥ 
flClttl ¥t¥ ¥tl¥ ¥11 ltd 1C1 Cllldl 
m9 it?«a ^®fi ¥ic¥ Hi's* c¥ii ant 
n^a hi i «i? let in iia «rat¥it? ti® 
Htflllt fflll 1t«11 ^ll WI ff¥ 
fntfc*r« ms ui it?t*i¥s ant ncf < 11 ? 

shifts it® Itll fit Cllltn ¥C¥ 
lt¥ ¥111t¥tC®l ¥1 tafal ll¥tl Id I 
Btl ¥t« mil ¥11 ittOl ¥t¥ 
cil Id I ¥tnt¥¥! ftltin Clt¥ 
eticitfi, ^tirilfi clt¥ ¥tititl nil 
aw itm w i 4t¥ at! in ia 
60 C¥tt lt¥tl 111 ¥l¥t¥tl Itit- 
nfliiwi ftitu wtf «bI itci ircw 
fiiti fftittm i w i¥ Unfit «ci 
tni«iai i ittfti nas fctu ¥twi 
fcftfc fiiti lt¥l cit¥ fwl fctf itirn 
?PI niCIl ltfl¥ tlflfll ¥f¥¥Ctl 
itif utii <1 mil mi i 



star®* ?fa-twl 


*t«ro fwtrti TO 80 % firtftc# 
fftffttt, ncTOtr# to* io%^i ftfot 
fit* fti ?ft» $n# i <il 80 itoM 
to tow# ttnftTOrt fw i f wit# 

fftttf ftTOtts tmttTOt ti tti 
titfr %«n f n Mi, tttTO «w #<Mtct 
ftctfifi ctef TOww TOTOt mt# 
fcittt $if i TO n#tttcnff<®i 
f<itf«¥ *#t&tfof ft* ctifttftf'f 
m tcfet, ttftwtcw Mtti i 
tf# (win ttil *c# =11, fn- 
tiftctniifi w $<TOt tom ttwit- 
•flttif fftc# f=fc« tf# ffoff# ffi 
ttitnw fit tjttt# TO, *nw fn- 
ttftfj* cnt wtc® fforo #c# «w 
cwn# TOfa* f«ftof*¥ TOTOf TO® 
«# i f ««# tfti tfif ct, fR-TO w 
c#pi#t to i 

tiTOTOt fttf# to TOtftt fittt- 
f ftti * ftitf TO fent#tn# fcn# i «w# 
tro fft# *rf#TO * fTOrt, wntM, TO, 
TO, TOTOn-aro, *tw« tftf# <w Mm 
tl*t ftf ftm tmtctwi i 

WFCTl f#TO# fltft TOffM C¥t, 
tW W: TO* TO TOW tfi: 

RffTOl «mMtf tf # c*f ftfltt ##i: 

flU cti? vi ftt ftpriwi ftl TOt* 
TOi fnett i TOtifi ctn f TOtft 
w TO TOitttJ tint t*ti# fcv 
TOlf# in tf# #i |f« ffl TO, TOW 


cTOtwt ttni it%i cttai ntttti 
ti i w# TO <tfcn itnttcw fit 
TOtwtt to** nt i 
&w* toi TO « wt fcitfTO 

to *wn# ttTOtl^TOt 2/3*»tfa 
fit TO I fff TO TOt, 

TOto fci* f tC¥# TO Wf ff ftt 
TO * TO *t#tf#I TO f #1 I M TO 
TO tlffc TOftt CTO# fff I 

tffti*# ft #jTO f » n# mi 
c#TO fi*i*t¥* ft TOc*'TO## ft«, 
TOto*# cfn fiitfTO toi f*t# i 
net# CfTO TOJI ffttf to TOn 

®iftfw i f# to* wn •«« ftcn ^wt 
TO#ti i «nrf^f: ntTO 4 
^ TOwif f fat cnc^s *rfc« i 

5*< <tfn fttfi twTOw 

fet# Ret# c«rt# cffii TO i TOi.cffi 
cm ct, tft ttnMfro wttffi TO 
f«« fi» ^to « TOn TOtfof 
nit, tf IfjiPrt trtTO TOtM i 

ctnt ft ttti *lt<11 CTO ««ftftf 
f to# *iTO« <»ntRf f#1 w TO l to: 
1973-74 TOl 4 TO TOtC# Cft* 400 
•If «tf# fft 5tt t#1 fft TO I f’ftTO 
(l968-’69) TO 150 ff TO fff ft 
ntlfsif TO f#1 fIf I 

TO, flift (till#, TO*! totff), ttt# 


fttffft*!#, Wilt, ttHl 
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'dlltft fft-fclttll ¥¥¥1 fcltltl I ¥* ITlfttll itH ftflk ¥¥¥¥ft( fWtl fft- 
8/9 nz* «n imti *ifiitci *ft . *n? ** «<ft¥ fft«rt« tow w» wi* 


ctow i m fcntiti ?ftf nrf« 
«rtrtcw nfiiti ciww TO 11*3% i ¥i- 
4 fa frrflw itwi nfoiti ff« ¥w« i 

TOl 

Cl !¥$« «ftlt¥¥— 

C¥& TO1 ¥*l I *¥ 1W®! ¥«fS <4¥ 
IfljTO ¥t« C¥tl fag ¥tC¥ fall TON I 

¥«KTO1 Win *t<t« ¥t¥l*l 1l¥f«s- 

•tt*¥ ¥¥ *tflTO TOtW! TO. ¥lTOfcll 
^t¥ C«tC¥ C¥t¥T| TO I TOftl ¥»n:TOa 
tfiTO 59% (¥ft/dfr 
TO^V ¥ft X 100 ), C¥¥tC^ *1*¥tl£|l 
•fflW ¥tar 20% I W* C»lTO*» ¥¥tfl¥TO 
Stt¥¥ *lf«TO nflTOll flTOH 

c^, ¥TO 33 % I c¥i*i ¥*ictoi mTO 
itlft \ftTOtW *ftl fcvTOl-¥l¥l 5$«'*| 
Itfttf CT*11 ¥f 1 TOW I 

wfafCTO fall, ¥tltCH ¥fti fc*fClt*fr 
¥WB Cl Tlfaltl !«£1 ¥tCt ( ¥M1 fe*tfa 

¥fW 13, 1 W *!¥ ¥¥I 0 ¥fil ^Ice 
1650 »1¥ ¥¥« ffc ), ¥tC¥ fcllfcn ¥J¥¥t« 

¥iw TOtffi 20 ito iraMl** 
<*TOTO TO* 4% Itftd C¥«¥1 TO I 
f¥¥ TO TOt® TO C¥* «fft¥ ItTO ¥«1 
TOfttll TO Cl ¥CI¥fS H^fall INN, 
*tfa ¥®* ft «tlC¥ TO I ¥tl 
TOT Wl-faltH ¥ •MtV TOW ¥t#11 
ftWl¥tCl fccifltTOin TOf 3*§ 
ifwti ft 4 t<i¥cn mro** w »nc* 
TO* TOlTO TOtWl TON f 

wtotch to to stcn ufai tanw, 
fcw *ft¥i fiw, »rt¥ ¥ ¥tfc¥ arirtftf 


TOtroi wr «rf»*i5 *it¥i **¥ c*w t 
¥¥ *1" , K^ ¥ti¥ ¥¥t ¥¥#¥tl ¥¥l 
^C¥¥ ¥fl ^ft¥ I ¥ft-¥ff¥5| ¥W ¥?¥ 
ft«*¥tflWI felf¥ I «tf 

ww¥ wwi ifftti wwr, fft ntw 
I ¥¥« C¥ ¥¥¥"*»¥ m ¥tt¥ 
^n|¥¥tc^ ¥J?*tI ¥11 C^«R ¥fl¥t* ¥C¥, 
CVift ¥C«1¥ ¥*rt¥ ftfl ¥K« 

i ¥$ nftiflf¥C¥ ^jr¥«it¥ *^¥ 
¥H ¥J¥*tCM C¥^1 ¥¥t« C¥M WZ* 1 

«|f« J)¥H fe^nm 4t¥tC¥ ¥C¥ >u« 

I ftc^4 ¥W * ¥tcs* 
^¥ ¥flC¥ C»fW *4* 4¥tft¥ 

€T¥* »Tt¥»lWf¥¥ ¥1C« ¥C*1 ¥t¥, ¥¥ ¥ 
¥lfa ^«tf¥ ¥¥*i: ^f¥¥ ^tCl «Ht»f ¥1C¥ 
¥WI nftltl *lt* ¥t¥tl¥« cwc-r 
11* =n I C4^tC¥| 

¥tq(rfcu ¥i I wfa 
¥C*11 ¥ft¥ »JW¥ »Tfa-&<*tt¥* ¥tl^l 
Ufa ¥11 I f¥¥ ntl <1¥® ¥C¥ *<K 
¥1 Hftltlt ¥l¥,¥tlwV ¥ft 
ftwt¥¥¥® ^fttf «rcWtC¥f ¥ll¥«,¥t¥W 
¥ft¥¥! ¥ltl¥1 ¥TlHI 

¥ltW ^ ¥T¥^lf%¥ ftf¥ ICICI—nflltl 
¥ fcvrti *rfwti ft<nrt ¥ti fi 
niWftww&i ^t« ft#w ¥ni «rtw: 

fft|¥tf¥« %ftf-lt¥ f¥ nftltl TOW, ¥tl 
ft¥tl 11 ¥tl^ *\U <l¥t ¥tci ¥tl 
«Jtlt¥ ¥11 11 f *r» C¥¥1 C*W Cl, «TClt- 
¥itf¥fti» nti witi ¥ii ¥jinti *rtwi 
1|¥W| I ¥|¥ll ¥l%¥1 ftww ¥W 
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ft t*t# -n> tt#, 1970 ) 


trtcit nitwit, ft nfitti tliMft 
itw itct it* it# tru *lttft nt- 
cttnr n*t# nt*n ttei i ^ ictj# &n# 
ftfa *c# ntr## nftitt Mat *«cn 
vin ittcit itff vet# fw it# 
intent tjtnte# 4tt« ifafi focuci# 
«rft teti c?«« tc«c ti i 

ntc## »mc# t* 
sic* i ett^ #tit#ft* ntttf it# ftttc# 
ift*i# *tf *#t #ct, it ftcniitct ft## 
*r# ntis lift# fen# it* c*ti c*tt enci 
ifift# intici# fen# i feft? itferift 
ftntetfe iftcStciic* iin# fentc# w 
*#cs me#, fti tftdjfr iiiaittj tcittfc 
etc* w fottfori tc# ttii fitt# 
utcitfotti it#i foitet uttt# *#cn tfo- 
*t# mfiwitct mi wt# tt*ci ntc#, 
fti ittttti: utcttfiii itfec&efe i*rtf f#i 
ti ten *tt*«*t t# ti i n foe* etti cnct 
ct, itfecjtcn *i*#ti ncttcn ift*n 
*l#*fti 11c* utcitfiit# *nc ?5 it* 
itfeclMFnffcfe# tint# #ins if* cnrtci i 
flit it# *t#ttit# fontitai m *ftb 
tin *c#* itit# nitot# #t*i 4^ ft# 
ftitci fentta tacit ct, itfetfi-*ic*&* 
ift*i# *i?tft, it# icniti® «hji- 
itcnnt itrcni'littf i$i i$i ictr# 
ititcu it# «rc#tcn# ittffii n^itif# 
femfn *#i tfitti • 

nietti tie# itfecfetcn, *n*#ti * 
n&twiuttt# ctcici utict ll * 1 , 70 
in it* 50 n i f*« n*#t titt# itticf* 
nftttn itfeettcii it* i*-$it#t*n * 1 - 
titn itt?1t\ *c* itift i fun c*ti 
iti fevr it tt*tt# ic» w nfettt iti- 


#tit nt# ici i utt titu £tctft* 
*yt# fofotci ct it# nrl, it# twit# 
n*«t# nw *#e« let i tratit^fo tfow 
n?t< etc* (foettwtet ^tfo* etc*) 
tiwiv #tfet t^tt *#n *ft#w 

t^tet# tt^t# fon^t ttttti trs ntc# i 
n#\*t# itftetr cwti ctei ct, etc* 
«F5T*«tct$ #fottfo t^H «rn *#t« 

ntc# i tfoe* ifift-ftwritc?# icitettt 
£1*11 fcfto i 

#«^ wtm tt«r 

fowte*# i^ii^i ntf* w#i *t# 
^fo* fit’ll, ^tcnt*ve#tiCli, 'tenti- 
istietit^ t^*t# n^-#f«ct* 

#«t «m tie# nit te#ci i tt nettitntc# 
*tc«# #^*iw *##t# *ti vi- 

nfie'i urn# ie*i i 

fcfoti ci^t* ttci# twj «t^«itei trtt 
4i* iftt fo«t4\ ttfti, ti^t#t^, 

41 #^ itcntfi^ctutti «#*|5 fo#^ 
(Mutant) ^tfott# *C#I I <«(&# Ift Cf #«1 
i# te-fa-*tni i 4itte*i 1956 nten in 
i# IS-ii'i-i# i 15-41-1-1# net ‘cn«t’« 
fonci #«>n# nt)f-nf#-8-£* tm it «wtit 
tti^t i it!- , nffl-8 t#*t# 4t« t^nit 
##t# ten Kent# nfotetr ite^tifoefi? 
it'itfl nunti *#n etti tit, cmfi 
iftfitnt# nt? «t«ten *niiif% *#e*« 

ifo^# i 

t1t*tt ttef# net ifo-it*-8- 
4# ftnet *fcc* tt* nettm c*cn *c#*f5 
i$t itc^i# ft«r t# *#i teiei i »t* 

tett in, nwn vnt * n*t<iftcnt 
#c«tctNr i c*ti e*ti cic# m *rfo- 
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*t¥-8-n *4iti 5-10% 4fif«i ¥44 cti ufacitl ¥H 411 1 f¥l i¥ C¥CT «fWl 


«m H«i1 ^t5i^ci>¥H’ 5flx*j 4¥$ 

1*4 4tl¥l ft¥lf4 f* ¥81 Id1 

4*4 4tC«l ftc41 4¥fl> 41f4 4141 
4141, 451 Clt&l itltl itl C¥I 45* C1C* 
*lf¥ ¥11 f*jf< Itltl 415 4f<¥¥44- 
%4 l\C41 Itftfl Clfetltl 4C* ‘iSliVl 
4C¥ fl4C4 4t« fl-fl-5 41* f¥-f%-6 
4tl¥ $fe lf4 t* ¥11 1C11 4* ||K| 

faltl ¥ft ¥W1 4 I1 flfofrfCll tlfatl ¥4 I 
W1 ftft ¥t¥t« itellf 4tt“ltl-20 
4« 4tt-4tl*22 4t¥*tfo¥ Iff 4CH11 
4fotfC41 41ltl I #14! 4$ 4t¥tl 4¥1 
4t*ti 1 I 4 4t« 4fo ftc«r«il to* 4i* 
4t«trJll 4¥« filter 4fl¥41 *4«flF4 
1*41 4¥1 l*tC41 4*4¥f4 4 4*lt4l 
14C*I 

4*1 4tC41 4t¥tl ItCtl 4¥l5 «Uf4 
4*fll1 1C41, Cltt flfoCltCll 44441 I 
ff¥ fiwtlfll <t 4*fll1 tffalCI 11- 
4ft¥* I 4141 lit ¥$4 1C4, ftwt<?lflt4 

iwtit icittfe fici «c 4 tfi¥ toitw 
4 cw nciiiti a$l leu 4*4 4*4 «ffo- 
Cll¥ 4tfl¥tC« 4C¥ I 

ift, ¥4t¥, ¥$1, 4ttlt4 Nltfrl 
4t#H 4tl 10-30% 4t¥l4 ifoafl 111 
41tltnClt^ It4tlf4¥ iflTtfl IJlttl ¥1C4 
it 4fsi nftltf *i4 ¥11 tit 414 I 
fl4tl ¥C1 cm C4C¥ C4, ¥^fe=?t-f¥ lt4tlf*l¥ 
nitctl itH ltd 9-4%, nw 2*4%, CltltCl 
121%, *4tl 403%, tfd 88% 411 
4t«5C4 10*8% 44 tff ¥11 ICICI I 
4tlt«14J Cltctl 4t#4C1l 4Clt 4f4Cll¥ 
lt4tlfl¥ Orilttl IJUtl ¥11 111 iff 
44114 WT« fH Itl, 4t4C4 Cftt 


^lltff C4n 41* C4«f4C¥ 4t4*fCl 
4C4 ifoci enti it4i mu 4fNrt¥* 
4¥ltl 4tC¥ I 4441 4ftf *flf« 4"»tc# 
tCWI 14C1 i W-14C4I i^4«f4C¥ 

Clt*1*¥ ¥11 4111 itflftd 4f*W¥ 

met fn 411 fV«i itm 4t mfo 

414V4 4t-ir?«4 ¥44t« 4CIt¥ I 4fl¥ 
tC4T 4tllt4^ ¥11 'dlCll Ulltl 4C4¥ ff4 
54C4 ItCllll 4*1^ 411C4F1 ^lltfll 
44tC¥ 411 fCH lltllfltlCn f*l4 1«1 
ii¥ti 1 

4i«tar"#f4-4J44i 

irri*rtc«« ^11 m ¥ci 4 titii¥: 

*jt 4taf / , 41f<if*j It 4tf^ ¥ 41t»— 
4t 5fl4fcn ffc fl»fl ¥11 in 114- 
4f¥, 4Witt ltC4Jl HIM, ci^lljl 41^ 
lltltl « 44l«tC¥4 ¥4¥t^4 4lt«" 

4tC4 4C¥ I 4lt¥¥tl 4C41 fe<>4 C¥14- 
lt<l t®l it 44l¥tl C¥tl ?? fft- 
1J14I 441 111 f¥f 411^ H4f«" 
44t¥tl fl»l444S ^4tCI Itlll 11141 
4411 5^<«f¥C*lt 4tar'44t¥tlfl4ll“ 
44S fentci StCll 1J1¥11C4I tfl¥1«44 
4M4C11 444 1J111 41414 ¥11 1C11 
44 4M4C11 4CW nfafll, ¥t44 4111 
Ulinflflltl nt«tl CK¥ C1411 4"4c^ 
4C1H1 ICltl 411 !t41 C4C¥« 4Cltl ¥11 
1C1C4 I Cl 41 lt4 #* ¥1 41\ 

4tC4t¥4^Clf4(tl, 4¥1 4444 *nf*C* 

C4t WH l\C41 ^*1 ¥«C11 4t 41 4«tar x 
ltC4 Clf¥, 4¥t* 4 C4tltl 4f¥C4If 
4C1 6tl ¥11 ICICI I £*4 41* f4lH4« 

* 4*t*' 44t¥tl ‘ Sfl ¥11 ¥11 4f4 
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acta**itaf*i970} vtaviffcroart 


¥tl*f *W fit! ¥tfl ft* 

*u ¥»ntft *cii fti ufSc« u fin 
•rtfti ¥%i firt* «ift ¥*r nt*u it*, 
w im «rcit*¥ fi fi i f «m ¥*far' 
*itv ti «t *nfat¥ ft* un ts itiito i 

«ttn c«ttfa 

fifitfi nfiitutf sttitfitiitl 
ftfttfl W ft ¥t¥*1 ftltfl ft* 
«t Slftf itrsi «it**r fit* ftlltlll 
V *** Pfi ftm *tft ci, itt* 
tiff* c«rtf5ti* usti fsnufttf, fitni 
ft* ifiar in « ificn itii i cutfiftis 
ustti cfii c* CUffa itU nti *tl 
n, citn ciftt sftciti-¥i¥t« itn 
ft* n i fti c«rtt5^ it* n tun*: nf i 
ui ¥tst*l icifc cstf&i srii ¥ 11 * ntc* 
m uni wjci <rtc* *if<u*r 
CStlftl *lfltl"ll ^flB **Sf wi i nl 
wri muti wtfti fciiufi ntitu 
*«* ntti iti *c=r m mto «tti 

40% cftfti «iu 20% n*rH 

uftn cfl ^uti iti it* 13% <su 
fttf 7 5% c«rtf5=f uiti i 

*tit*i fls itu *tt*i »r*tf*=r ftti 
nfhu 5*n—cftf, *tr»i *Sr cft^ itftt* 
«su ¥tnt«iti fltfif fii^ii ¥*« 

ift In** *tni ?t* unt* ft* it* 
* fl Util Itf f Itflftf* ffl-ftittltl 
ft IT fflflfc ¥11 It*, *tfW CUtfcl- 

Ut*i ¥*t* cilttfi in i fitf* cm * n, 
itll IfJtft If* U* ftnfci Ulf* 
it* ntni ntfiui i tii nufitii utfaw 
tw ¥ i * w r n% fttun ¥it ififtini 
fW Fflftrr Itflf* 1 C 1 J ff ffttll Utff 


C*tl* C¥t* ftfl till Hftf >T8lft nftl 
if itfj fi ¥ii fitfn sttii fcift* <rf« 
fl«l ft ftcw I 

mtwTOffc farttaftror 

UtltCff *fr-<f¥UI w: tf¥ WtTil 
itf lllftf, <f¥tft¥ ft! lC¥t«,ntff, CIS, 
« 'dutfti «rciw fft cnc* ifin i 
it¥-t«s*rt»rwi nfiiti *c* iffn ict, 
ft* ¥ti ncf fft-uifti* f?i¥ nfti^i 
flit* 1C1I tlfltw W tlftfjlf 
«ifcn »wt^f*ii ¥ffe flifi ftn i 
ft* fin ¥fi, i*r, cns, »iti ¥ itniiftf 
fUtftl 4C1t* If ffill 11 ¥«¥ 
ntic *1 W «l¥Hftnif«¥ Itin <W¥ 
Cltfll 11 fflft w I ¥¥11 ftftf 
>ltltcij« «1f i«ti¥:^ *tf ncfl flit 
n ¥Htt!i fttfi nef ffim-i cfwl 
¥t¥Cf 1 I ftl Cftfe If until* flltf 
111 ¥C1I¥^ fcllft ¥111 f ¥«ltft Itftf 
itftu eft^ c¥r^ cfw ^ntitu *n 
C»Ifft ftltlll ¥tfl¥, Itltff¥ flMtf- 
^iftf n^fifti ¥¥itft ntfuift* fti, 
¥1 111 It* 11 I 'll flltl utlttll ¥f* 
i*rtn ¥i¥H inti i 

tfitt« artui ftfii, uftw itu fu 
Ifftcifl l^lftl V* fltlftf I ¥1 
ftf *f«! *lf«ltl ¥tl¥*5¥ I lt¥l¥ 
*K*fl l^lttl 'lift fltll ftwftl nfll¥ 
ICltfl ftlttll CfC-f <| ftci Idl 
ftnu n ft i 

ftlttn W 4¥tl Cl f! tntftlfTll 
«rcit¥l fl, ftl Itu ¥!fl ¥ ¥¥¥1 
lt*fl Cfl Itflfft. Itu f¥lfftt¥ ftffUl 
nti fftci ftci tit* ititu fti i m 
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<0 its?:?* ^:4 <w <stc?4 fcnivitc? 

«1* H4t* ¥41 *t44l Itft ft—C4 *¥4 

itw it4i feffc-s ft*i *¥* tfirw icif 
in itrO i ic?i ft*i w 4 t *4 fttfc* 
ttwtf icitt-ffitf vf^r Otwr f^r i 

ft ¥4¥t?4 «4tf44i *C4¥ i c?4i ?4- 

¥t* <441 4 tc« tii jw ¥«c« 

•tfti i itirO «cti 0«i ff tc? t itftoti 
sift* «wn itit nts^i; trtfn *rn 

Cft-fl *T¥W4 fC4 fW f?C*¥, ttC?4 
fttfl f« C4*l O fW * wvtft* 


crcn ititnr 4t4tftt ifrwti ffc 

icwt <m 5p ttfifit *t|wrt*rt itcwt 
fiftti tntt fiCTpri fftavtnv 
«ffitt^li«i itre mn* 4tm itiw itt* 

4t« itro i cwti fti in twit c?, 
O ft^n 4ft c^t=r fftftk *tti it4*t 
ww 41 ifi, ttiw 4444 tft-ft»t4 
¥ ftf-Clfal C¥f4 ¥ttO »jt*rw 4ii 

ifO ttict «r*s *prei in ttftw i* 

[ *444 4 tft¥ * 4 ttrwi v% ffV^itv 

nt4t<f ] • 


*4*?:, ft«tC44 *ftf« C4 ff, tt?1 «tf44l lift 41 « lt4l tt4l¥ 
C4t4 ift =>1, ufotf f«4wi 4«w fpr® ntfo, fat ttn *itift4l 
C’ftll^l 44tf411 lf44f4 wm 4fft 41 I *|4'5tkl 1¥4ftl ftiWl iflCt 
41 *ltf44l C¥4*J 1¥ «TC?0 C«rf4Cl 4tft * tttl Oct 441 Ctftfl 
faitC14 ftftttf ¥ ft I 4ftct *ttft, f#t 114 ¥f*4f4 if* 4t* I fltfft¥ 

ftic*n icw ifin cnc«i ftw <rtfr«t ifatifti n s* tft«i wtt4 

ifoll C5tt4l »14C¥ tlf titles <4 ¥ *TC4 4*3 feffel fitlW frltlll, 
Cl? tftll, Cttfl ^tnt^ll, ttfSfll ?ff4l» ftffl nfiwrt « ^4T4lt4 Wttt 
nif 144 m ftt*M tftw n, <Bt?i «rt?4i ^ftret *itft ?i i «Tt*r4i 
W ?t?4 nt* Oct sft, C»lf4tc?4 tC’ttl tftet ftfi =11 I fo? lilt 
4tf?f44l utt fcftr* 5t*, nct1«44 C?4^ ?C? 41 I* fc»4« ?f| t ^4J4?tl« 
4tl ; ^raritf»IC¥ w* ¥ftn 4ft4f*rct C«T41 ¥f44t4 ?4¥t4 C4t4 ffl 
41 ; C¥4*l 5f¥Ct4 4t ¥f«1, *TCf ItNCltC? ftttf 

ftwi ffirct cOi *f* i *rhrfi *rtc?4 ttf^ctcn ftfi ?ficO 
tt44l 2n«1 fVft?W1 C¥fa ; ^Tt4t4 fi^fil ?fc?4 4t¥ 4tftl1 Sftftr»JT4 
?4 ffftltl ¥f44tci? tftcO ff^4jr^ On c?i ftffftt tflU 
i 144 triOft cn-?tfl4 ^4 ft «rt? *rtc? r ftwti 

Wt4t4 -It41 §lft OltCl i fit towtftftl tftfltct ftft# iftct ntfi 

411 C?*?t Ol tt4 f44ttt Ol, W4t¥J 4lft4 Wftll ftltfft 

ftrt <ir?*l lft4, ttf?4 4ft4tCT4 toltftlltl ^*ff%4 *111441 4tt T 

JttWPfl 



iWRW 


if* cn iitrwi niftw ft*twi ifel 

tfWtl HTCf. ^ w^i ft«tHl 
F1¥4l *tfft¥tl itfOT lfl¥ 
ifti on, ft fa* ¥n, wzi ft*ft new 
fcv*¥i wntrw itRi rtfi ft* cir* 
ft*tan *rtft¥trii frii ft#i wwi *ti 
aftftpm sifan wtn-wtitwi 

•pa ftwtr itn wciti-nftn *1 wtitf, 
*«n * ¥im w wtftfti, =^c^rtn- 
Wftltl TO ITlftl f«« ciw ift 
ftwftn new iftftft i «net lew fcrfci 
C*lt*-ftltfl i 

cntf-ft»tisnt 4ffct <rtt* tar* 
ftwrwi wro wtftwftii, itneii un ten 
=»t=n wtfiwfcii im niiwuc* 
n«r*tn i*fi iwi iftn wftei c«ftii 
& 1* wtftf Ini ftwtft* *ir ft Cl I c*rt¥- 
ft«tcn <ift*^i wjffi* i *eici c«rff- 
ftwtwi iwi «riti it* *w«. 

4mi« «*^ta «t4 iwtf i 
=?tan 5" nr 'ftftfti, itwii irnftii 
fcieit% ftrftiw wrtftwfi it?t« ft»ftn 

wti 4*ti ftcii wa< ft* wtrn 

c4i it* ftwfwi rtn iw 

ftwrtm nifti it* nw to to 
4ftiff! w «f an nfftt* ft«fcw 
TO to iftftftwi nWw to. !» 
wto iffat-ftiftti it«w ntn mre* 
vtwta fit* itftu *«i» wftcf 
cuft ftwtcn itftci fan, rft, 
9 


itftwr «ffft ifftn wftfi *r*fi itit- 
*fti fcn frwn ftwti *in i ftfftw- 
tntinrri nft *1 tw# 4¥*i i? 
wvi 4ii w? to aftftfe 'ftoCt i 
*tc4 4»fi *f« V 1 nni, 4in ftw 
w«w wtiti wtwtwti wi c4 
mm i c*it¥-ft»fwt A tew ic4 
wi^<i wrirt * cifttife nwwncnff- 
ftwfai 4ft¥&t wicrfr* n i 

itn swi * wtft wlftiten « 
rtn afa* -to i wftft* ftwtwi 

*iti n*^i ftw nnrtnfti * 
ft* *rtcw, c*ftI ft«tr-ftit, 4i rwi^fii', 

4i iTi-nffti n:«jf 

*vr* 4Cfi wti ic* 4 mini f*i 

if ti fitnti, 4l ftinr frw? ncsw 

ff i «mi it« rxififf 4$ ff .i 

iirwwfn 4tc*itwi fciwri ncrt-r 
cntf-ft«tci 4 ftici ntcntwi ftw i fiti 
4cm 4 ftiw cftn n ntwfwi icim ft n, 
*fti c4i «r« cncffim ifiti 
citfi rti ftm wft toftftf ftm«i 
*tl fltltf fltl, ftltltlt* 

mtm crwi, *iftw« f’Wti i« fw 
fff mtf -toi ft? citnti 
f9wftf ff 1J ftitu *fftttffw 

ftn, ^t*f\i nnt 

<rtil m n i 4 tortftf ftftitu 

ft? ^tft* ftnti 
ftff in, ^fili « w-mi nfft 
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ntf TOitsit to rofe <rf«*n 
fiiti fi di csfci n fi i to ml fan 
*rtwtin mill fatfe vtiti! 

mitn farm* iifi until hwtfif 
fsTOw fai wtcitsitw csfci fii m, 
itt* *rftf cittfi nw ml *tiftsii 
nnr citim hi mir* ci n n*r 

»fTOtW itlTflf fatlll TO 

•ttir flifii nftn n, ci n tic? 

fertHi fai nfi iititci fciwtfa 
fsro w citron nfrt m itn i *rn 
ftwftsn itlni TOffe iff w n w- 
«rt*r faftn mil ml fNi to fii 
iti TOitsit to nittn m, i ttf ml 
<r«n farti itlf iti fentitfafl cTOi 
TO i ifeitri mittf flTO-fsTO < 1 * 1 - 
ftlWi flfa-ffffl itlfaf TOltWtl 
nil TO m| TO tf wfi»*l ¥*1 in H, ifl- 
iti iiwntu itn in i if? ml fan 
TO* ffe fi, to to ml fan itii «fitf 
ftiitsu mtp itn i 
iffl ntitti fcwtfif feTO m 
nn to* TO-n toto to ititii 
nfifs* itufif fjtfifa (n iftr* 
IfefNti fjtfif* itn ififs*) ntf 

ftdtSU ff *11 TO I fJtfofatf TOffe 

«p if* (?fc?a toi c?*u n =fi. 
wci*ii n if*w TO ftn) in* 
il * from tot nni fai 
(f «fti itw ititm: ififas) feni 
to wmtn Hi ?i nn? i<wi 
cnti fi TO nTO ntiti *11 h i 
TOflffi iiftTOi* ititrr*: f-ffd 
TO *n h— rot* * few*i rotn 
(TO* *1 cro* fsm n fafar w 


fii H,fafc cTO TOrTOtn fit m 
felftlf fTtftfaf lf« TOffa H fff“ 

TO w n* n TOw <rf nK to 
<rfafi*n¥H» iff 8 rot* * fentn i 
Top» fit i ni* tcwsiti u>i TO TO * 

ftflll 111 mf| WOT, lt<¥J (TO 

fifa* *toi wm tototi rote* 

flfflf *ff *fci, ron TO ititl 
*11 11,11 fWtl *W tfl *1 *TO* 1CTO 
fm i ^nntci fltfa *fi n*n n 
<mtci, to ititcii fitif T01 

rot* * few* fefciil itife «r*ti 
3 Ttitii ilc* ci <n iti; i<n—«ititu 
fan fMsi, *fi * <ritl i ftTOi 
fain TOt« \n f life *nrro ititn- 
*tn in if i fan . faro fiftfe 
c*ii-i itftciT fif** *<ni fiffet iti 
TOftn fawi fit citfi ii citftni 
n i fitl wtcu. ititit fitsn rot* 
il TO itif, in~ftfti * fmtciff 
fan ^tftc* ci n frtfifaf if 
n *tci* to TO ci*n ii * TOri 
KIT Cl 11 TO#, * 1 11 f"li*tCl 1*1 

Hi fart* tf. TOnti fin ii ff 
i*ii fie* in, illfflri to fall 

(1811 H I fall fa 511 * Itltll falCl 
fe* ft*tl * flftf (11 * ltd! itltCll 
ifajfe TO Cftfet HI ITO lit!tl! 
Cftl ife Cl811 Itfd ft* Itltll 

film ititwiftii * fan fam ifarrci 
roi to in HI itltHfaSd! Hf1 
ufa« faiitfa fan fasti TOftw 
citin n citftiti flfei f*i Hi *<K 
ml ffe faun itittu fitiiit^ti nftfe 
ifefftn citfl'H i lift ftfftn citfi 



cncto**ctai, ino } 


579 


cm *nl m*t n ifat w *n *rf i 
*ITO fa» #¥f» an WtWI fa nitltl ¥H 
fWf WJtfafaFf H*tl 4 f* nitltl ¥11 

II ¥¥1 ¥ «tltCll ntlttlJ I fail falsw 
in *tcn ¥¥i i *r«n^nim ni*ti frfafc 
iititm ui iiftm itn ciito, 
l¥fai *¥fa cii *¥i ¥ci faitc* to 
¥twfe ¥n*nw ¥H n, *rti liitnr fait* 

finfe *ritni nitii fittii« cii 
¥11 If I mtcl Ijfal itn *rttn 
ii¥i%i fan, *i*n"H inn fan itstl 
¥ti cm n, *ti liitc* gn «rfa 
it* fails nfm in n i *ttil cm 
Itf, ¥¥|S $llj* «nti ¥!C*fan ifai 
far far m **tfi¥ n<fi& fan nwl 
¥itfr* n «tti ^ritfa* *nn ¥ti n"itn 

Wllfasc* ¥tl« ¥C1¥® *Jtftfa¥ 
fat *1to, «tti ¥f?« inn i «nfa«f* 
«f¥fal ¥tCitSltl ¥lt¥*I¥fiilC¥ 

nwtl ¥ n*$ in n"itnnr ¥*i iff* 
¥ fciitw «rsti-iif*i *tMl ¥ fci- 

Cltfasi niWCl ¥tl¥ ¥ 1 C¥ in *| 

¥tntS11 ¥11 ni*l HtltCl facil lltl¥ 

III 

ci citi m*i mtitwi i*fae¥|. 

StllS ¥«tl «rti itCl I ¥tltf lt*l ¥ 1 C ¥1 

m*t*fa¥ si wri, ¥«¥«fat* fag H fig 
¥t¥ ¥ltl «ritl &C¥» I *1 ni*t«faC¥ 
fangm ni*i, ¥w*fan cnti *¥& 
fani ittHfal 1!C¥ fast* ¥11, **fm 
fattw mi mi fipitnm m*i 
n*itr*i* fallow ni*rfciitn* mi 
m it¥i tfaro cifa *tn ns*i fail 
¥fa, **fa *KWfa ni *1 C1C¥ fc|* 1 

¥tt*| ¥11 TO 1 HVt« NW, *Ki*K 


faitinni i wtml m inn, «wj¥ m 
mtitni nlti ¥fn *1 im it«n 
¥in hi ¥fari« witfafai mitn ¥ 
fawn ftlscif mi n*i fans itm 

¥1T* it«W ¥H Htlttlf ¥H ¥ti I ¥tl 
i"itm ml faifan* n*i until* 
¥rti mkti ¥n n*nfn inns in ¥rrt 
fcfari ¥t* in m nn cm emu 

^fi¥, <ml Ifal itils ¥ii mn fan i 

•life ¥fa itltli lltlll C?¥H lt¥ I 

¥tltl*r ^ftl HI ltlT¥l, Ifafti- 
«rfai it faiiiti iin ici wtm l«|¥ i 
111 lt¥, li¥Cll *¥11 >1 mi i$t cic* 
itii *| 8 c¥ mis faitni¥ m*i flntn 
cun ntitii fi^si m *^rti 
nn ijPt if¥ii'i *i faiifasm^titi 
in. ¥fi¥t«ti liim *¥ii ¥fa¥f«fi 
¥tn*. ^tnt^ ¥c^tn ifen 6 | cm lol 

^wi in, vl liini ^ it ¥ii «f¥fai 
*n ¥tfi¥ ¥ iti)fi¥ nti^j ¥tn; fmt« 
m ¥fa¥t»1 C1C¥ 499 f¥: fax 1C1 ¥4f¥ 1 

itiii i n-itnu ¥¥i nil in 11, 
*ttn IBfal end mn* dHi 11 
ftiti i¥ci fan d?i n fasten cwn 
ii nm* citin (uni ¥H w in) 
cun i¥iii «jjPta 5 wiitniifai, mar 
«¥fa facii faiHi cm f^fan 
i«nn*itm ¥itni ntfam cmufa- 
m*t¥ *ils fantiif ni«n nfatn 
falsi in ‘cmi n emi it* it|fa 
¥¥CH lt¥t¥t! 11 ¥11’ I fans falsi 
m,cmi ii ifanttfa ¥f¥nw it*t¥fni 
ifiiti, fa uni it* ¥* iftitn n*r«, 
*1 nH¥¥tn fa<i ¥ii i *1 ifaiti > uni 
it* c¥tn c¥tmnc¥ fa fa *tn n^ri 
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cm ttci, ¥i ¥fi¥ w i firm 
lei, ci ci itn > at* *ft*ii itt*. «i ¥v*i 

¥C1 CTCtllt$f¥ W«I «OT ^fmfintn 

^ ¥H i tei firm i¥ ¥tw ¥*i ¥"itea 
^fiiii ¥tfi¥ ¥ n?i njtfi finati fcf 
1¥ llt^ni ¥t« HV|C¥t f¥H cm 
tmei men ¥tfiti iiamn 

itW <n|5fieil lfi¥¥TO1l ttait$f¥ 
*m $¥i¥ fiim. «rcit¥^i ittn in 
itfmti fi<i, itcn affirm fi<i, in* 
¥uri, «i ntTfei mn«fttii id*— 
mjtfcl! ¥¥-<¥fe fiifi Jim i fn 
¥iw ¥ititcm nitfoci ^ itnifi -life 
Will mtll iftm ¥TOtS 1¥tCl 
«ltC¥tMl ¥11 111 I 

»nti fntittt n*»in ¥fls feitmi 
ItCitMl ¥11 lf¥ I 111lt¥, 4¥ men 
ltC¥ %l ItWH Tf^l 
¥$*!¥ H(ltlJI <rf¥ei^l ltHl^C¥ 
tin ifit* iwni i itntt* ifiim 
w ifntti itw, itmtt fniiti * 
flfi ¥1 «ff¥*tl ¥lt¥ ¥C*fe *c¥i i 
¥iiti¥titm fifal tw ‘ftfltt i§itt* 
ten ¥ct t-ffatw (*tnd 

fil*tltl)l ¥iiti fieti fitswi ¥tfi¥ 
in wifjr t? hi ¥#¥ fim ten 
>111 itHttl ¥ias *(V ¥tCt 1J1 Itfft 
fiim i mi ¥ic¥ in—imtt imtn 
ten ut*itcni"t<i-mtji.i ten *r#¥ 
fiitft ¥ fiw, itmtti ten ¥tni nfififi 
¥iei i imfii to itntm ¥-i* ¥ici 
mtfi «ntw i w ¥ii men mti¥ 

iicn i¥ i ¥ijffi i finni fen 
fi$i ¥» ci ¥nt¥ ¥ii n, ii finite*! - 
-men net f¥$hr i mtn fntitw 


nro iititcn nifiw nit «tei iteitm 
¥H ltfl Utfirflf filtf in 

nttiifi i in if, iwei caefei 

utfiffi nwntfr iei nen * fifi 
ixtfif* *ie?i fi, fife* cadi fiwtifirw 
«teiem ifiiti cm fi i 

mtfiffi ii fiwten 
mitm -rtiti ¥¥W fin fiifin n m 
ntftifin w ite¥twi ¥ii n, m 
icn ^¥ei frn m ¥in ftaen fit 
lt¥^cnc¥t¥ CR^dn HI ¥¥C¥ fill 
¥!tfl f£¥¥ fifillCTl ^Wtfi¥ ilfi 
Wt¥ n 11 ¥ fi¥t¥« Cltnjfctl ¥i¥ 

1C1 Sffilis in* ¥111 ¥ltltei ¥ifil¥l 

¥ii ii «f*¥ fiiaicn iitcii »m 
n ^itni iMi ifm cm in i ¥ti2if¥¥ 
*l¥|5lt¥ l^H mCl ®C«1 ¥H C¥¥l 
itfitn fi¥ti*rc¥ ititin id 

m fin «tf¥ifi¥f¥C¥ fi¥J ¥t¥ Rt^ltil 

idi inn i fiitci mn ^if¥ ¥ii 
ltl> C¥ ¥!« >fliten ¥^1¥, fi¥¥, 
fiitan% ¥ifi fin ¥inn fiifii 
itei «ffB fiifiitini iticn ieir 
fifnr iti^ifii ic¥i ¥i<¥m icuii 
m ¥\n fiitw 4fit jrfi n ftici n i 
cii i*i A ¥Hd ^{5 itifitutei fn« 
n i in ¥ti n m itfii i¥ti w fit* 
fiwtn flfirci m «rn¥t¥¥ tfititfiit 
cititen ¥ii n i ftifii *m mei i¥ 
ifii tfiftfH fen n tfintfMV 
¥fin ci«w in ifiitmen <r¥it 
¥t*m ctei .¥¥ «meii tjttitfisft 
cititien ¥tt¥¥i ^tn i fii ci fit- 
fiitten tttrn icufe firm i tnt, 
cittet fitfiitmi tem iftntfe mtldi 
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5«» CMtW *t$H *Wl ifaifn* <flTf fcwitfa* ff*tl fifa- 
nr* nFintftonr «w ti^nfanto wen wtw- 

¥w ntfri cf'tn « ntfa nt*R *11 wi *n c*r»i i <inwi to n£fa fa* fan 
to *i, *trro fantrotn wferofa ifa *w* *ii iti i faici jft 

*tw i «*ntw «r*« nroi ft* c*t*rt^ nfafr to wtc*itB^i nttf* iti« nci 
** R 1 ** ntcnfriti *i«tni *ii cic* ntn i 



croti^rf^^rfatfarii 

c^*it* if* ci ** cntitwi ii, *ft cnr* *i cit*l nc*t i 
*far® cm itc«* mm cititcm cnnti ifai »«* cnc*c*i 
itwti *tm <** mtvm *i mn mm * fa brim 
«tsi nr*, cwr *c* «*ft ftar *iicn fcjtfcmn 
it*i ^fat* 5,500 fo*t cnftnr® i 


'jtltftl 

itateta&sr*! 


itifti v tt*i ci in citd* ifvitn 
itici* itnfa* *w e*ti it* fin n 
itwtit* Utlfa fit It* fttl 1* 

* if *tj ft* ft* cn, ft* itu '■rwsn 
fit* it*n i.wtfii, fit-riv icitit*) 

(Coronary) I tltfil I nt*5f«r CWlfttf 
« itciftft* <«t ntfafetf itici* *W 
If ftlttl W 1*1 1*1 It*t* llfcf 
IS'. It* II H 111 ffa, ft*1 ICTW II- 
Hitrei* icij ft c*tt»r* icitn »r*ti 
itviitot* foci *tnt* inrt* «rw 
c*ti itnfti* itci, ijiffan-ftn'i 
cnif*!* n «t*ti* Wincm itititif 
irtft iw* ntw n ft* it*n it* 
ttfopn ft citmfii *$i*t* fit*t* 
cii) itfii *i*tt$, itutntw wit* 
in i itifci* icwi *tici*tt cni) vutw 
ft ixtfi* frit* it* itri i itt*i itit 
it* ci. ii « lumen itut utftlJ 
i)itn i 

citcii «rt*tei 

nitm* *rtti cm nti ci, lintt 
U%*1 titffc ilci «rt*t nt*tn n 
ic*tit*t ititfiti* iict nt? i$ti*i 
mem i nwn i*m iti ci, *nwr 
ftw nitcw wren iw ft mtfti 
ft*#* in i Inn ifoitit* ftufti, 
ifWVft «ftititii, *t*i iftiM emt 
fcifti iftw ftitit n it*i (itiftri 


nfiiti* *m*) i $tci*t ft ixtfi nr* 
fitw cint i m ifrn it itc* wt=n iti 
ci, ntti iwtn ijfvn (ciii-i«nti¥, 
ftfivn, ftitfti, «tfi*it* m ilsttft, 
Wiftiti, liit*) *?riit?r* mu) wn 
81% ft cittn ituti it*i it* i ftci 
n civ** ifn cift* iwr f* it* 
iwi 3*2% \ ft* nrfu c*r?t« c«ittf- 
or* (<w-ci*tft, it* twtft) ft 
utftN itiittifenc** *13 iw« it«i- 
itftr itc* n wi 6 * 2 % i 

vjtftrwtcf^attftin 

itititi) nt*tn, iwtitft n*)* utfi 
m tlltftl (Ischaemic) fl 

ii|5 ftuft iiMkitif i v*t*t«) i^dtn 
citftn fift^ititw fjtftwtPiwtPW 

(Atherosclerosis) Hfj8 «rl*| «T?[f 

i* r »pf?ht ftn iwi ft ci, f Jtfiwi- 
ctcitfut mtitl) f^citw nwt 95 % 
l^ntmwcwwtfM 

ftn nwi vitfttottw^citfvi 

fTtfidtd^Cltfll II fJtfldtll (Athe¬ 
roma) c*tcn cici* citi ff* fcitfltf 
Wt, ftwifi nil, if^I fflll Id 
(Kidney) if lilitf II *1 !! it* 
f)iti fp* *rtl ciw ftt* it* i ft 
f*{Itw fTtficittl.titfii it* ltd 
TOtlti), ciftiti i c*itl Will 
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¥n mi virtfriitivtffai 
citotvto iifi vfvnhtn cmtvi h*h— 
*Vft$itft¥l*lt Hitf t?l ¥tftnti I 
l^ltl Itl fSfrll (Ventricle) cfl¥ frfl 
fltfl! 1 ) (Aorta) fffrm llltofae 
nwtn *1 utfii flwtrtiifi itirtfi 
¥t¥tt«i wfti|cn A citii vfvti 

Htl Iftlll ¥1 I ¥lfll H*1 *tH ¥t*l 
n, Hititit mto fife «reit=r utft— 
¥*(¥tfrii cmfrtfin *h intuit mute 

(Occlusion) H 1 Cltfll lfe$ 

¥rtftciti¥.,ittFrcii in ti i fti 
Hltltft ¥Hltl fl 1Rtfim ¥1*1 
Hiw cn^wt^hr nittfi pfo h vtti 
(Myocardial infraction) <en ^TTtf'tC^t- 
c¥„iitfHii c¥ti ntff nfr i 

Cfrtlt#* arm¥H* fan 

¥TtfHItl¥.,lltfa llfr «tlf IJlftl 
¥111 Lobstien—1835 |fctl¥ I o»^( H*I1 
eiiteftf ititii citi, w ¥iti iti 
Tt¥ HI *fatfc HV I Ultl^d! ff- 
frtll (Intima) IV Cll¥ C¥tl*llfcl»l 
(Cholesterol) R*«rm ¥111 IVltft- 

ititefa® «hh frnWfri ¥i*i «rrirc*n 
mti<i A m ftfarvft v^K fir*: 
c¥tiH*«i*rc ¥^ti^j( wfi h* n« 

¥*twi 1* ¥*1C¥1 (Plaques) l¥t* If— 

ir»n vrtfaitcviifaii cit?ti 

¥f¥ ( <^¥ Athere Hfl ¥* C¥l¥t'?ll 
ffrfa ¥ *fff¥)l fin: H H fftltifll 

¥1*111 *|fal HI ltl¥ HI l^Cl C¥C1I 
1¥ flfa, ft! VW VflHV CVfiriN iRffl 

ITO f Hltltfl fall lfat¥I Cltfr C¥t& 
H*llf*ll¥ ¥C1« (Lesion) *fr HI frtl¥ 


**tn ¥H itm-ftnn fan ¥ irtm 
it cH¥ i»pi iwi artfr fai cm iti i 
fri» ftuft nfa ftartf (Lumen) 
*fai*tn fti mi TTffiitn n hi 

Cff | **ttf| ¥Htftl> llfa HI *m 
Itltl. ¥llt¥ 111 Cltlfr ¥tl <!¥{ 
¥*itfa ¥t¥ ¥R ¥llfr, HR HI falW 
HI* Cll¥ fifal HI It? 
¥H ¥Hltl H fa ifrltft llWl fVH 
¥tl lltvtfa uni fidtwrrili 
afrimtrlfiRtifatitifa «i*t«Hi¥tii- 
¥tl HI ltC¥ I onfivtci ¥W ltC¥ ¥*t«l 
Hi ¥t¥I*r H ¥*1¥ I frill Cl Prc«l HU 
frill ¥11 im ¥1 Htll Hl« ¥lltltl} 
H^l 1¥ ^5f¥l ivit^lltltl mi ^tii- 
¥tll ¥lfl¥tl <ni-r ¥W, Htll^l 1¥1¥ 
l¥lll Rtltw CfR «Rtl ft¥tl ¥H¥ ntW 

ii i ph $ *c* nfliii ii h <ei 

HIT WW ¥¥ HI *ff¥fntffr«tl! HH“ 
Itfl icitfldl f»ffr 1R C¥tw I ¥W1 H*l 
cm mi ¥ii itfii ¥»i-ni«ti in nti, 
¥i¥tie ¥m¥tn ivmn irti¥ h i 
I( frltll¥l ItfllHl ¥TtPrcitH ¥1 11, 
ad ii|i h enttr ¥ii¥fr citniv hi 
¥¥1 ¥111 HI Ifni; 1H? cit^lff 
HIT ¥fr Cltl Utl¥ 1 llfl Cltl^Hll * 

cm cititvti citfrnri <e| citti 
HJIltl ¥tl fl¥1 H1T¥ w nn wi 
HI ltl¥ I A ¥faf«¥ Ifllttll ¥TH 
11*11 I¥Hlf¥¥ ¥ ¥¥t¥ ¥fr*1¥I| CH|* 
frv ¥Hl¥f*1 ¥Tt%lRt\¥ ¥*l¥ H ¥t**H 
*t<Hlltl¥l 

A mfi me* c¥ti*it*«wi 

lilvtl ltH etfvit Hill Cl,Hltltf) 

l^nttm CftlH^ll *!< ¥tl >TN 1 ¥¥frl 



564 


■mfli m* ® ftwm c23-u*,fcH<& mm 


«rcitw^w ® fin cm, «rgi nfiitci 
c¥tcit*i*iu* item n iiftciffcmn 
in «i*r in v 6v i 

C^w ® «t« *tit«ft* Mforsftil 

«fi®®s &CM ®n cic® ntci ci, 
<*fwi¥ cmi ii sfiw fti n ft* nfi- 

itM C*Nl ItCf I C*frll*f*l 1CH 

m ftp tn*^v itufif wticftnuf t 

fcfaf C®1 « 5flC« Cl C*fr«*l «ltCf, ®1 
IClt ifttfctcfrll ( lllfl^ 132*-144° cift. 
ifi? ciiti) i c®i « sfa iwi 
ftcf cftc«ic*ii (wfi 5 ^ 1485° cic* 
ISO’S* cif%. vh ®tfica« itn ) i ci fci- 
c*Ni ® itta&ft’M—4«ft icn ®tl- 
Cltlft (Isomer) w fe®CH’ itltlflf 
itCffafW C*,H4 8 OH, ®ci 
ci <jif, ®i itcn* i*ii ici« i 

®t: fKcwi «itit*fi feft—‘*(jl « 
*lJtflfCltCf*Cltf»ll’ fill® fint® *11 Dr. 
Louis P. Katz ftciCfl— 

ItltH iffttlV HtflCltCl CltflCH 

cite* cifctiftf cncwfe«ifiifr®-fac*n- 
c«ttfa ®c®i ftfop i^ftcf ici 

mffc Cl 8 ! * iflCllt CftCll’&W 

«rti icn itlifi-cftcic+ififtn * 

®TtftCltClClfll Hl&CM C*l\frf 

till I ®mti citi lit* ill «fcit®f 
ci, ®titr<i fen ®tw i*i ®fi¥i ®tcit*r 
ici itff, ft® if it* Sfifl 111 ®tw 
citi ifcil *fci iftci itff n ci, 
mtftcitcvitfti iifri it*t*- 

®ft®lJtfl I 

lir* icm fcni in <ici n®i n iti- 
ftf iiw (®fW itifif vtmroitm 


®ftit®ti ton), ®it*rtcm wm, ici 
itfiti wtci, fftc*t®ci. itflHtft® 
f tici, «i *ifaifacv« i^wtfii 

lei irci i nitftcitc^citPrcn fiftfc 
w®fm icii ®ni «riti icm fin¬ 
ite* gl ®l! I'SU i 

ft Httl C®H ® ®ft flTC*f MW 
«ICT1WH 

®tl 1®®1 fill Cl, *l®tn 
1C1 fll 1C®1 Cl, ®fl®t<ftl ftfll ®ft 

itati itfiti ^nfiiti i citfii i ffi «ii 

Ifltl *ti 1C*1 Cfll fCl in 

Itff 1f{ ®Pici ciiwl ®i CltlM itci i 
?lc®1 « C®lltc#l ’ifllt^tll «ifTfif 
nfiitci c®*i ® sfi m iciw itfti 
^stcli ^finrttcrt cici v ** itci 
^citiaw iciitcfi <rft"t ntc«i 
ci, ?Cf* *fa nfiitcn cici ®t? 111^1 

cfMl ft<fif f intif «r<fi, «ti ^t«j- 

iJtn ^ni citils i«n mi- 

1M1 f2»^l *C! I ^C®1'« C®lltC^l ®(fl- 
Itlln Cl CVI f Ffl ^fltl fCl. Clffl 
1C*11 C®»l, flCM fCl itCfl 

Ci*1 ( C!1 # C*1 l«wtl 'IfTf 

Cl^t ifiltci Iff It Ml 1 ft) I itCM 
c®c*ii ^ipilr iwl «it ci, ®ti ft®! 
icici ici* nfiitrt cuti n 

utfe ^rtfi® i ii cici fift<ifii 
icitfiiwt^ti Utfll *t*fCl« it® 

dr® fiffti ititu fcnti t^iln fcicn 
—n ititi *r\v cifimfi® c®i 

« pfi w ®<K Hfttrfiw ffjt 

ClftMlfl* wi « ifti 
®fitn i ft® <1 fuel® flitnitwcm 
It® fsftMfCM Uhl ICICI i 
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<wm-¥refrrti, 1970 ] 


&¥ C¥t^ <•* ITtfi ItlimtCW 
«w orti fimfi*!, 11 «rhi c¥*i 
fwcn c»itC¥CTi ifars s?tfV 

^rrtftntciMntfttm w *rt«n c<tc*i 
*c*t*tft icitfm ci itfi¥ 

?w fccwmi *\wtim w 91 itci 
c*c$ ifc«*, finwra «i 4 ti ¥«tl 
WWf ¥tH ¥ttf I ¥Clfatlt ¥,CTt?R 
*1*1111 m CVIZt 4* !¥C!1 H 

*W ics cw ifi j?i 1 *ti *r ctwI 
*?¥ wfl. mci mci cit% irrti *t 1 &¥ 
art’ll nr® *ttri n 1 ici n cm 
’icii nficm *<wi « mi 1 A un 
¥icn stil, cits^tcii u *W 

*jfll *P5I »J51tll CflfrlB it*n- 
Tt*ltl *tl yv 1! I 41 ¥C*f *t*t« uf* 

id ¥ci, *tfi*rti¥i utile's yt* 


INI OT» ffl^W 'll 11 —<lt*t$ tft* 
*t*W ¥!C¥ I 

«R(lf5l 4ffa¥tl¥ RltCl *C1¥ WW 
*35 *tW¥t¥ *tf«I1 ItC* I <?f »RC1 
fmtfti flw cw-fawtcn *t«t« fin I 
sci 4C¥itci *citi *35 ft* *tci *c*i 
firticwn ici ¥cm *111 ¥«titft 
utlic* ftfti fcntci ic* cw\ c*i- 
c*w ¥ftci *fae*it ci cntiti c¥ti 
*tfiu^ 11 citcm fcifa fi* *w iw 
n 111 4¥it« im s^ici gift u «tvi 

«1, W ClC¥ ftc¥ 1t¥ltl W 4U 11* 
C¥tW , frl*1 l*Ntl 1MT C*tl ^"*1^ CW 

It! *1 I 1 C* C¥tC»lC^lC¥! nfiitt 41< 

«tl *ltMtltl W C¥tl ft¥fr »t*i 
Csi| I 3«lU 4$ ftlCf 4*R« nCllTtl 
«reitm i 


•.ntfrtiThr *t»t4Y its itfi fici, c*ft men icit «titi 

¥i *1 fnil T'lC’lltC’t 1 (Syllabus) *tfl*tl ¥tC* *ltt^C! 

sn ; *ff^l ¥ 1 — 4 ^ 4 ffel «ltl* utfl I wNt^l U *] 

nH ¥fin ntfic^ i^i i ^ti m. ¥h ¥f«i *tH 
fftltl fif* «rtC!t¥Cl Ut*f¥«tci ifll ri¥tf ifcitt W 1 W ^1 I 

¥t<JC*Cil *TH ¥11Hilt ‘*C¥CW1’ %h} I* 


utit^ <npw* 


10 




cnmwtfw 


cow’ll®? ifc tiff ifa* fcvtfaiirf 
ntittii citoft* itftm « fcfecitntf 
>rtfft«T itil mm ftfti^ «tsft* nfc* i 
iwjiti ngitit ift ff*tfs[ 11 « 

*titi*i*i t fl ti n*ft?t ift q*9$>rfi 
4ft <|« I *f>f ftf «Jlt1 ltd Wtlt it* Cl. 
ift ftfftl Cltf* WW ftflW't^f 1 
Wltfrw Iff FW I 4fftl VWtftW faft 
'It* ifli 4ffe nwiti itir* *m ii 
*«iti 'iff *ril fctcf 4$ iw nfaitn 
tff cf, f®ft ciftcf flnte ficn *>ft 
ft* «i i *ifti 4$ itc*r ift ^«wtw *i 
4ft 4^ $ntc*i ft* nti^hi* icncii 
w fa* fw it* ftfa ItCl ift 1* fl i 
* ntjftf cifatiil iftcf afftiriti 

Clfatftf CWl Cronus ft«! nfaftf f Cil I 

afftcwcii <siti c#titi ntfti 

(Uranus) * *fft?|* (Goea) IftlCfl 1WJ 
1*fft& I ^faftl 4$ if fllll Titan ml 
fc«i i c* ntn $t* itft* nscitcf fif ttf 

W fH1 4ftf*Jf wfft* wl*i?- 
*TOJ Itll fICf ItCfll 49tni 

c*if tw* if iffftfi cft*t fitii i 
ift* lain 11 n* ic* ffai ijf *ci 
wtitw nitfaFi f cn i citw fjtfifcto 
•rfcf * *rtr«w 9f 16 iftri ntc*. ftcf ift 

11 Saturn-41 nff^ff ntCf I «rfa f*l 
4ltC1 Saturnalia lftl 4fi6 Ivfl 
f 11 *fctfttf 4t« *ftf 4* itft ift ft 
Saturn 4f iff Htfti itft ftc«n j fft 


$f* Itftf ^fltf Saturnia 1C9 I iftCf 
m ff “Lord of Saturday” I ift* it* 

nvitnfc mrc* i * ffalB ftfts wcf i 
ntitti* ci^ifitfi n!i> stcff icu 
«|*i flftcf (Uranus, Neptune « 
Pluto ift* ) itft C*tC1 CTfl ftf fCT 

4cwi *rc«r nfff^s ftcif i n- 
f^ftci ini ftwie art 4^ if *ftup 
'•Ifftf? fmf I 9f«ftl fWT 
^itffCI ffTFCf 4ft «t1 Itll Hft 
4fCf1 I CWJtf»fWrWI 4f f ftffHPl 
ift ff Cfw 9‘5 Wf nil Ifftf ¥tf I 
41 *ff« fff—29‘5 ffti 4 fit* 

fCI 4ft 4f ffl 11 tirfkf 

ntftc-f 12" *(fftef iti ciw cfH it* i 
4f-4ffe itft iftaw ¥W« 41 
ffl 111 ittf I ifttf Itft cite* 4f 15 
w ft*t* 1* 1C1 ffl ffl iff 
ntfftl •fftlt* 800 fJ 4 ! 4ft 41 fjtf 

113000 ftcitftfen i ntfft* ff ^ fw« 

ift* W1 ffl Cltdl Cflt 11 ! <jftftl 
11* cilttl 5*5gna/c*c, 4^ $Cf* 11* 
ciltci It* 0‘7gm/c.c. 4*j6ff1t1 

if?* ifttf c*w ffci «tic® itftf i 
4t«rcf «ritfi* *i ci, nft n«if 
n*fc<i itii i$* i ifti ftw iif nti- 

«1ft*l ftficiltl 10 i^t 13 ftft^ f 
■ in nipciiti 10 i%l 40 ftft6, n<r\ 
iftarffi 4ffti ntitcf* it* citit m 
i^l f 4* apr<j4ci* few 4| arcfi §*i 
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1970 3 

* 9f*1 C9* CH ®t*11 I C*|| ¥t9Cl 49 
f^i^hr 97t*rc9vc9%i ^nt>r vcnvuwi 
9H wtnc^ I 

99 C99^C¥ 44* <<9 

«rtC¥t¥frl Hct 49 irtw pp«tf 9 $ 

¥VV*ft *PrtS*»l VtPfl m C?1f 9t9 I 
9Wvf*l 9tC4T 9tt* ft^ft fC9 9t9 I if** 
'•iftlt* ftlJWI ¥W C991 C9C9 C9, 49 
9t?9VC»l ffttStt**, ftd9 4 ftf*!*t9 
wtci awtwtftit* *fcrfi sift* wt9 
9C9C11 ift* 91^*1 16000 9ft»l 

*f«39 4t*f 919 ¥91 99 I VC4 4$ 
9HJTOW9 *tTt9«fa C41 fsflfWtW 
ift* ^C99t9 99tl9fC1 V41f4 ¥C9 I 

iftw ftcn nrtPT* 9t4i ciiti *?- 
■nf«9 9pHt9 ift* ntC9 ¥*!* 91 4f*l¥ 
(Eruption) fs ¥9 C99! 9tl I S^fts* 
f49Jt¥ Red spot-49 9V ift* C¥t4 *4? 
C4$ I ift* f999C99l 4 99J VVC941* 
Vt*64 C4W9 nt«faj 9t¥4t* VCW 44(5 
ft*¥ft 4f9t9 Vttf, 9f9 ifs *^ftt¥ 4 
C91 C9S¥t¥ 400 ftfct* I 

C4C¥ 99^C9 awftv 4W 4* lift** 
$nf9*c*i9 <®ti9tsit* t5 ¥9 1 V4t*iift r s 
9ftr9 *ff*9ti ^we^tiY ift’jci* *»t*t9fan 
St* - 120°C I ift* 4^ lY^ISf* Vt*$ 4t9 
4t!54I»!9 vft¥t*1 SJtWtftll iJTtn *89*1 
41941 ¥$4 4j99t9 I 4t\- 

9«CH 99V 49 «TC9 494 *C9 fr*lt99 
lft«5fc¥ 419 6000 9ft*I Tl? 4¥fi> 4H49C4 
C3C¥C9C9C9I 4$ 4H99C19 9^5 ift* C4f- 
ftf* 26000 4tlW9 C4-fl 94)9 4t*J 919 *1 
91 1 ift* 4tI9«»1 4V ftltl C9, ¥t* St* 
«K*V 4*1 919L9«C»19 9f*1 ift I ft* ift *4 
C9t¥ C9 *rf*9H if* It*, VttV Vt* «t*f- 


9ti1 4t94 f9 9411 feftl fi|«I I 95t| 9t4 
¥91*9C9, ift* 4HSJVC9 ft*CT 499 C¥t9 
9* 4ftt9f, 91 <5tl9t*t* ifctl I <*tf?¥ 
*fCWt9 ¥W 4t91 C*fC9E C9, lf99 9f9tlf9¥ 
S*ff»t9 4 4t 414*3 4 ¥tfrtC91 4t9ft?1 
99-9^9 94 49 C4^4 4f»f 4 ^ 

9t|C5fW», 4^(49 9t*1 9^4 I 

If99 9*15 ^94lf 4tC9 44* 1936 9tW 
4t9 4ffe 4<f«> 41H ^4C99 99it9 *ft«9l 
C9C9 I 4$ tU4t4F ®n<f9(5* ¥419 9f9« 
94C5C9 f9¥C» 4 49 4f*t*4 %4 I 
-lf99 4l ^9^94fl9 ir«nC49 4lt*f 
4lft99 41 C9C¥ 220 41 c*% I Cll 4tf 
491 "tfH9 f4^Jt4 4*19t39%9 4tlC4 4*f9« I 
“ff99 4^ ^9^94^9 9Cf ^944' 

4f99 4C9¥ C4C4 91^4 «lf44 ®*f- 

Wfl 4C49 4$ I 4* 9*18 fcnW* 9t9 
4lt4^1 Mimas, Encleladus, Tethys, 
Dione, Rhea, Titan, Hyperion, Iapctus 
44* Phoebe I 4C99 9C4J Titan-49 «9 
9<tf4¥ 44* 941f C9\*99C4 4^ (9*^9 
^944 I 4191^1 4(8> 49914 ^n‘44, 

9t4 f99TMPl.93»! VfCi I Tit»n-44 9tg- 
94C9 f49t» f9C*4 n/tl Vtt9 1 

■4f4dff 94CV C¥)Sp9W9 ^ C¥V 9C41 
«t9 ^caj*! 44* vnvn c^4f< 1 *t9?l¥1 
99 f*rcv C99C9 <**164 ^4* C9[4¥tf« 44* ^t* 
44J94 C4ll ¥19 ¥tWt¥9f¥¥ 4*14- 

t¥tVl ¥t¥tCi* 4¥f8 ClW^I 

fft9f8 4*19 lf99 f434t«t9 >J4^C*1 C9C¥ 

4J9lSl¥ ^9f¥*l ¥9C9 I 4C99 9Jf9 135000 
C9l¥ 270000 f¥t»ltf9^t4 ifl I 4? 499' 
CV%9 ®9 91 <ffC99 ¥C99 1/27000 ¥|9 44* 
Titan-49 VC99 1/5 ¥t*f I 9ft« 4l 4*19 
C¥^9 VC9¥ C4^, Wtftf 49 C49 C9* 
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Mttphvwft * ftwf* t23n¥,9l-l0min 


Ji? *1—ifa 16 fVtltftfetll 
*t¥tti am* wtnuni feifi- 
®lf¥<11 fWllfacmitll WWB 
ntfcn ^fiit* ftc* itw, ®<r ®tt* 

life WWI Itl 1C1 ¥1 «H life ¥111- 

ciii:® nt¥t* it*i U* ¥*:i cw cfit*. 
ifiari w int«t%C¥¥ ci? *¥i c?it*i 

HCI* 1W WtltCf* $¥ jlwitl lt¥Cl 
¥CI¥ ffall *Cf info ¥$* *CV 1ft I HOT 
CH ¥1 HI? **¥1 Cl*t* I if¥*n, iwi* 
*W «n¥ltt¥ Ht*Cl A, B C 1C1 
¥*1 ¥* i ii?nf5 ift^i dt¥ 

7000 it?i few wifa« i <*fei «fitPr® 

1CKC¥ Cl, lH«fl* *IC¥J ¥» itl ^tC¥ I 
11J11* C1C¥ Clfe *¥tWt¥ «rf®¥fl® 
l**t* ®tC¥ H 1H? 4tfl "ifaWTCM 1« 
fe«M ar^lt¥ » ®t? lt¥ 'fe^Sl H*’ HI 
o i wra nwfi i® fern n i 

C*Jtffefl«tfta 1C1 fW Cl, i? wifi 
WU citfe Clt? ( ¥«¥ Clffeflfct* itci*) 
fifa* fe¥tf*i« « <(fi¥it* i« w Tff ^»rtc«i« 
ItltdF llS« I «tC¥Jffe W «l¥-4¥i5 c^tfe 
nil itffi fenam* i® "ffatf «nfw ¥*n i 
Hfwmi fi*it¥it?l ift* i® faicfe 
c¥ti n«rtc<f* viff® itic® itw 
ail I m fit** «kci i¥f¥*1* h ftffei 

ifcltW foil ¥*lt* ¥C1 Sttffefe C¥C? 
wrt fa®®* in i$t? it®tf*¥ i ifi* 
HI Cl «W 1® felt¥t®1* l*ftc<* lt*1 *|ft® 
®t* Sltl *? Cl, WlllOT 11J flCI ltt¥ 
ltd ifll *fit¥i CHI lt*t HI ClC¥ 
$f®¥fl® 7<fC*lt¥ lff«F1 ¥tl ClU ClC¥ Cl, 
i? hot f®¥n* ftwi *nrW*iv ctww 
12 *ltfe¥ ¥ ¥tfecw fftffl *nt^SJ! ww 
io *itl*i «cn i *il 


f¥t*l C¥t¥ Tfi nf=?w w fe*twf»ll 
( feftf»1¥¥*r Mimas) 

VZH ftfal ftl wwt ¥11 rtn I 
«t* ^«T¥fwt^ ar¥t3jl?r«fai 

fens «r«ti ¥wti w <«¥ti: 
ttw 1C1T feftfl ^1 ¥HC¥—«¥1 

‘Kirkwood gap’ ¥*ll ¥1 I iftl ¥*.l- 
«%l <K*Tffe >!¥C¥ C*U »|¥¥^a|t¥ ¥« 
nffelll ¥1 Pi I *11 C¥t*r <«l¥ ffei 
<afe wn* c¥t=i vn «fe i ¥rwt3 ™ ¥i 
C¥, C¥t¥ fenif¥ *lPll V «w *l¥^tl 
¥»1 ^stl «lt¥ ¥1-VI ai¥ ¥*W ¥1 C*ltl I'a 
in «:n *& ¥«r¥i 
iPn srvffe fenars ¥«nrc«r^ c¥cf if??* 

I ^*lt< ¥t«rf¥¥«tc^ >IW ¥1 Cl, 
^ "tPl« filfefl® <flffe fe*iaT¥ 
¥5 ¥tC¥ 5W a»t¥tl W¥flW ¥CK¥ I Cl? 
<¥fe fenm ^3T Vf C¥tfe «Kt1 ftw in 

«ttl 4¥? 1H«C*I flf«¥ finf clt¥ ifiw 
¥1C¥ I im ¥t!1 itftwtf «fffe“ 
?fl® ¥1^1 ?fl^ClC¥ Cl? aff®- 

¥fi® «Ttcii cm A «¥ fe larni 
W«Plt¥ ^t¥11 in 1W 111 #fll 
^titi c^fe Cffe icn cl, >? feiatcn wi 
ifn *it* feiarn* itn ic?c¥ i 'A 
iwtn f®ife fiffei in *!h ¥tici« fn 
^t«ti nt«n iti i 

ifiJillB ifi« cn fe«sn, ¥tn- 
11®: ¥nfa* VRtl «fe f¥|fel fiH® I 
'jfirft ciw ifii ci 4ncni ifiifei cm 
Itl, ®tl ¥twfl« 1W ®W®1 ¥W1 in- 

C«fel CltCH ®t¥t?1 * 

iffei liJi’St w fewcn ifwi iflifeiw 

fewji gn*ifi ifeni , i¥®i ftii i 
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wi^n-mAtat, 1970 } toji* 


rcnfo* to nfta to? ntff at#w« 
"tft cro caarft-armr sa^fa* sjmft «(5 
nfc ntm afti «ca ift caw atcar 
mw 5*»i croft-w c* mica, m mstf® 
•atfr® ?wca i <*& cwft-aftwt waft 
*ftl ft’rtca =*t^tf%«r «r*ti *n atiw i 
Cf^ wfc am ifti aicm wft wtef 
amr cafc ai sftfea *tw m- 

•ftcf VC1 £IW fifiFW-VICTI •& *IW 

ntiwi •tata ftcai *twi aw, <jfaa1 mt 
artfiw Rfm-aata a»fl «ft*ffr?f«f»i 
aft CTO ^Sft cate $atc*a (Solar 
wind) afttcaj •tw, *tTO ift cltf 
ca»ti-wr fttfawa «isft uQ3fr«ita 
*ftc«ft aw itcaca, wte «rat* Raft 
pa rnfawFa f n *$ arc* d\sw ntw n i 
•tW 4f Is ant* ca, *TO1 lft« am- 
•ft \Bt« ftfm«Hmr foft wu TO aft ft 
?(& * H I 

iftaft <taft#tM* ftwaca mfw, 
•an *aftf twa to «»fts «w *w «** 
Wft *ft ift* iMfl TOft dlgaft 
Warn lies am caw ntci i to iftw 
•tecaa •fir* attaft astaai %* fa i Raft 
aftaww m f Rate facia ufcn 
fclftfo aftcaa «ftiaftci* to mff^i 
TOft •& fc«*i. fti fawtitcaa acs. 
»*ft toIw* *ffe fafta tow itca, «i 
*CT1 •tel* (Micro-organism) I 

«w •tell •tn. ai toR* fciti « 
fciwji acw cto atfw ntc* atf 
TOTO to «rtnafti ?wi <roa tfai 
•rtata wf« •f« <w to* wcw$ Rate 
an a£ *i i was: iRw ca •Ttrafftn 


• faraa icicf, •ti •«• *1 «rco 
^tetiw to ^tca i to 4 Raw 
R>^ am afa ai i 

nftar* aaw ajtaa •siaarta * 
awn am toi swiarci «aaa 
a<f ca{^ «rtai caw, •& ▼« atm *fa 
c%awt^nf mwf iia anw» aft &*a 
c*rc« ac«r a^a w aatai-faJlTi « •tftff 
acaaaft <rntm ffg nilmi alteit^ 
pain an faca ^ai ma aca« maa ff| 
facaa m «rrw, ai •taw aw ffta ^a- 
•a caca arftal aatati-aatal aiatal 

facia aku (Space probe) afttcaj afl^t 
aratcai rnciwai a#fti-aata1 

facia aft aaiaw Rica a^al* mai 
afaalc^ alAlw cai ^ca^ aa« aaa caca i 
4tc«f^ ^J«lca ifa-ira aacai ^aj wata 
X a mtilajff an walfn 
aaffti a-ift® acaaii NASA 

(National Aeronautics and Space Ad¬ 
ministration) •tcaa 1972- 73 at cm 
^?tc« ca aatata araft fecvti aica^, ^t* 

•Ift ^ftl ftcilCa'I ‘Grand tour’ I UMtC< ^ftl 

aspa-irca* *iRm ii atftca aia • 
-flattifm caw Rt»« #aaft •c® •tnt?l- 

R^ mftt-ftft ‘Pioneer* ^iRv ftw 

st : i (aw i aft matiam c^a 
4c< #tca atw i ^ aafttnaft 

toh <6*ft f«f« f m a^'aft 
aic^a wta* fatf ift <t#® stem facf 
aatftiaft ntit^ft ai<m mi awi 
•a •riTin-ftiteft to mmlflNrtte R«ft 
aacw •tail mft« •wf aya w 
•tac 5 ® nftcai i 



cwtwiOTrt * cm 


artntwrt "lafea *rw arcatf* 
wrei *ififN i c*twttw afatataa 
0ntC*T aft* I WtWtWrt (Chromo- 
colour, a'; Soma-body, a*) ftfcfaNtCT* 

cn\ a*,aKta fcna cft*r facia s' scatn 
*>fai»\ $tcl c^K s'fiai sea 

^tatcas cstci asta sjsta * 1 $ *ffa*^ 
«tf 1 ff *f«. f« fc»na c«r« 

' 4 fe$ c*lfa captntwrt *twi ^ 
c«%a fefafa fa'ai sFtc$a«rtftacftcs 
fifft *nti viif cvtcatcsta ntffcai 
oil capfcatc*rtcas aw afrtfcaa a'lfcnfa* 
149-49$ 4ff sfa (Gene) caifffca 

nmtwi wfs itcv 1 aa'vta sac* wtwi- 
cafttsa atvaa catena ff 5 T*t^. Plfc 
ftaia «itc»!tMl *fss 1 f#f T"# 
*ifaa>ta«tta *firc« tfw afotwa wtwtwH 
mm <«*t ftatffo sfal «rtw 1 c*. 
«jta^*s ana <¥*a artffa fawt^t 1879 
>itw atwsa tfoatcas eftw *r*w cstcai- 
c»ta w ¥Wi *tata ns *<- 

n«taPWa aft* atscaa cucftca c#tcai- 
c*tcaa nlfr'n'UI «ftai fawfaVaa aw 
^t=n safast* sftw fftf 1 Wit* 1956 
Jitc*i cf. f^t«n »w 14 . fiiw afta # 
*a aftfei fawtfi alscaa atfft® TO^na 
ftftartsti $ 9 « fcvtfaa ate* «ratl 
9 fiwn car, atscaa cmc^tca csFtcatwtcna 
46 1 4* 4615 cfftCTtWtCTf a«T 
22 cartel Staffs (Autosome) *1 c«ft?1 


cnsr-caFtcafcaftn (Sex-chromosome) I ^rifl 
Ctmr CffCftOTI Cl* Oftwtwtwplj 
ca«ft Statens fcaf*¥» atafn* *ita’lfs* 



la'foil c#tcatt9rts 


fascia *» atil 1 ¥fs cm-c^fcatwta^fa 
Statens flwa fascia art wtit 1 atscaa 
crwtcu c’nKvtnrMa tit nama X 
•w Y1 ats)«i^cat caw-c#tcatc«rtcaa 
nia aaf#ca XX 4a' XY1 «itw facia w 
ftaitat atwa cvtcfic* facwi ^ f*i«twi 

OFtCTtWfta ^ajfc¥ »r^f aPrat 
atffa afaai alatcaa, aftt ^- 4 fwa ?fai 

*f if P«tir, P«ra war, fPww—19 
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c*rwfi*«rc*ta, WTO j « nficm ciW 


* wNtfl f*i cvm ¥ot i <jrO 
frw* ▼firitfi c*r, c#twtiwttt¥ ¥t^¥ s t 

TO T»tf *¥ C?¥tf, f#I C¥t* fastlt*! 
CT^tWf C*W CltHtC*t»TC¥ 1 =k fsm 
cw TOi «rc«J¥ cstttfTO 
ffltl C3F'N7tfe« *ft¥ C0FNT1- 

l®¥ c¥ fajra c«rt$i «itfn«i qft¥, <st*tc¥ 
c*rc$tf*rit* *»n ** i ciifcifMitro 


C^arfR ¥, ^tTO&tPPf >¥ OW UtCVtt*Rlif 
win ¥? i fifoi nttato- 

ciwfcNi («ffK C¥ w *tf w 

CW*C¥t* ¥ C#tC^t¥*f Hitfa afai izm 
¥FH ) ntftr® WS **11 *t*M« WtCTl- 
<Wl¥ ami TOlltl ¥tC¥ ¥ftll 

IttW, itttl ¥f¥ 1960 ntc¥ c«*«tCTt 
1963 a|tw wear *j\ 1966 ItCT ftftPttTi 



2a t fsn 

atTO* (cwnft *'z*wi wtwtw) 


f*rr¥« s$l&¥ wtntwlpnr iW5 TO ftim api (<«$ ^ 2*\ fra ato) i 
w u i carcfc tfartam toTOtto TOaTOsfaTO w* e flrtwfewtni ftfa* 
citwftitww watw. *¥$ ^wcn« *roat w ¥f*ii c*tcat£«Ft«rc¥ 
fro 4tf¥w tfftwtmfTO aTOro cato- farfaifai ftfwr c*%rs itn ¥«i ¥$itti— 
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V 

catcatcatraa atata a ? 
ca:P tfaitraa aaf ta 

ff®nt*ta aa« 

af® a^ma a^m 
fljn atat 

I. A 

aama aa, ca^traai?,® 

1-3 

6 

6 

II, B 

ataaiPtiaaP,® 

4—5 

4 

4 

III, C 

ana, atacafetcaaltf 

6-12X 

15 

16 

IV, D 

aaia, aiftaMcaalSa 

13—15 

6 

6 

V.E 

c® tP, ca^t * atara^tcaaP,® 

16—18 

6 

6 

VI, F 

aacsn cflfe, ca^tcaals ® 

19—20 

4 

4 

VII, G 

aacaca citP, ajtcsftcaafe,® 

21-22Y 

5 

46 

4 


at?C4* catcaftatna ftowi 

aawaaa atcatsata *irt nta* fraa of, aticaa aw c*ta 21 a?a 
fan Prm afiata «rrat<ff=r arm i alsrca c®acatr«Fttaa ** c«rhft5 nfaarS aft 

caftftna faPfaata aaWi ®faai faafe cstcatnrta atw, ®n caw ww 

cftai fton ®tfi an afai «nj® atfta *®¥®fa fcwroi ^*rf% fai f®at< 

caftftcaa wai 30 ffct® 60 ®tn faP- aartPwa-faarafea ^Wi catnfa ca?- 
tsFiftn caiKaFtajtPa =rtc*r <4*13 a® atfan. c®tca cvtntntm awn flw 47, ®ta«i 
cap cro «r?® «jjwaa cffwtwa faP- vii wt G ®rjna 21 aaa ilP carton-' 
faatta ®aa® caar-cartntf&a atfan an cwtraa aft® afafa* ja «t* 
c»il ®f «w® atat « fltjww aafarca ®itwtiaalS® cartcatnrta atftia i awi- 
caw-cartaitPa afaiB® * caar-GftartPa flwa-faacsfta aWa cat*ta can at«n- 
cawf&s an fa i «fa« faacsta m: f ®a®fa fcanm can ata ; an— 
(Syndrome) -taf&a Ptaa «rtci i *®¥- cat* fcaff® *atafa* frf faai a*5farta 
®fa fcanw ®tatcaa can ** aw fa, ffi* %a an fai catna Paraa 
awtt niton ca cflttna fw» ®tftn ®t®ta Pan <«P aft® atw i «rt®ta 
fnawtaanfai caf, sjt^f ft®-m, citfc at®, fft® 

acwtPwf-1959 area fatat fa®*tat naai ntn «rf®fa* ®t*a. cft& citfc 
car. «fwl awtfnaa ftacwtaP atfaata at'® * ntcaa *rt*n. ®a ff, fvfncai 
anai cartntwtcaa awrta ajfwn catn towtfa towwPia a»®ai P®a 
alacaa can ca atata® na fcanwria a?l PifP awtPwca nrtaFfv fit® ntn i 
fir® ate*, aP atin «rcaf fawf^* w «rtt atP-nstaap w 

cai awflai ffiat^aa cftwtnftwi avafl afP»a ffiata afin atai 
atataa fafa* a^ari flata na ca. arfPi atfaa arai api fa a* ai 
afai-t a^aaa awtfaaa-Piawtcaa atari at® n® awa ,.aw ®?P acatfawa- 
pfi n«mlra «ifpp® afaraa i <ai can- ftac^tia at#ti Prw aa fi i afa- 
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itfl, cvtwtwtm flfa nuti ufaicil 

^ rortftwi-fticsteia fcvrft; ft* c¥? 

ft ifaii oil c*tc?tc¥tria nitta 
VftW ?ft. Ifl ft«t«ftc?I fill 4¥ 
ftift i?*i i ¥ti ¥c?¥ fi*i?\| *1 
w cntii aw c*r. wit? ¥in ft?- 
i* tni fasten »r*nr citciteitiift (»il 
21 11? ¥&t¥l ) $f?¥ fa^ft- 
¥11 (Disjunction) fill f||5 ^ (*td 
IttCI H ItflCl ^folfll (Nondisjun- 
ction) ¥11tl 1tC¥ 4K, <Tf^ V 9 citCll- 
CWtClf flfll nuta Ufa*? id, Itfta 
Itl >«| fasten §Mft fl I ¥C?¥ 
•Wtl ?f«ltCf¥ Cl, ¥f®ftl* 11CH 
Ittll ?$¥t¥ lltCIf CfCfl 'll f?1- 
csstcia niitfiij id i 

s r tlciei rj ilfi-fnt5ti“l959 itci ft. 

*• C¥¥? 4H C¥* •«. ltd fill ffift 
flWf^ 'll ftlt^tlfe ¥tfl¥ff ¥Cf? I 'll 
ftirstc? ¥f¥ti cat%a c??c¥te?a c?i- 
C'lieatcita ?ic? ititai rfti ¥?n itfla 
CVtCltCItCll flfll H?J1 ??t#Cl XY 
¥1H XX 11 itTf H XXY ltd I mtl 
<a| cat*fra cifcitcia citcitcitcn niji 
fid 47, Itll III ¥111 C * C*tf »lf fc X 
C¥tC?tC¥tC?f l¥¥tl vlllS ifisff* 1171 
¥t¥ftn ?1lC?ltC??|S ¥ C#tt?tC¥t? 
itftc? i I'll fneyte? ¥t*t* c«t% itfleaa 
f?i ?lci ititm: ^¥i iftitl ?c? ?lca, 
fti c?¥-c#tc?tc¥tc?a lien if fifii 
iffta «i iiftn il cat% citirtiS? 
iNfo n i itafti catn, ivtf, jwti 
¥?f?i, ci^ ifiit? c?t?tc«tcltft? faitn, 
*?f|i ifaitcna fiifi wti, fiem: 
m 11 lutfa ^l»P¥U«ftl ¥f¥?1 ¥C¥% 
H 


¥tftf 1C17 uft Ftl 1¥ iflCII 1C1T ¥¥ft 
itlcidlltf Cftflt ¥1111 ¥C« 1 'll C¥W 
c?¥-c*tc?tc¥tc? nfNtiicn ici c?¥- 
cvtclfcitei iwta lift#? art i 

ltfn-ftie®ti—l|s- *ls. Iitfta itci 
41W1 ffel fiwflt 1933 Itci 'll 
fnCSFtlfe ¥tfl¥tl ¥C?1 1 fsft 'll ftl- 
C^tCll ¥¥¥«Pl Nwfll ¥11 ^CHl ¥tI1 i 

in—?iftlT, i^iti ewi, 
^tltcil 11C11 ¥1^ ftfeflltl ¥tntl I 
1959 Itci ¥tl 'Ifll fl«ti\ I. fl. C¥t^ 
Cltlt®t1 fticieiftl (Gonadal dysgene¬ 
sis) «l| ftlt^tCll ¥151 llf-lll iflll 
Cl till ¥W11 lt<fl-ftlC§t! Clt^l C¥tC11- 
C¥tl WT1 45 | C11*C¥tltC¥tC11 lil XO 
¥’Jt«> 'lfl5 X C¥tCltC¥tl ¥tl ¥¥|8 
C11-C¥tCltC¥tl Itl t 1W1 ¥t^l ¥t1 
It^fi-fticstci ¥t¥ti cat’ll c#tutl6i 
cieiN if i itflcia fi¥ ilci il 
cit^tci irit iftftl iw m ¥iti 
hftclja icir ¥ti. vufti i¥, 

ciUi iti c¥c«| nita lutfi fccaicitii i 
¥C¥^l ¥tfta 1 C 1 I ift 10,000 ¥C 111 C 1 J 

4lt5 Itsftfl-ftlCStCl ¥t¥tl fti ¥1«11 
¥C« I 'll C¥C1« 1¥C¥f1 ¥111 ftlC¥tC« 

fiitcna in ci¥-c¥tcitc¥ten nftiti* 
-ten ¥cil 'll ^iit^en cii-c#tcitc¥ti 
nuta n i 

*3X^1 C¥tCltC¥tClf ititu ftftl iMTtl 

nfwKi ¥dfc¥tcn nU cii-c#teit- 
citcia fills fncstcif fin i\ft¥»tci 
¥tC1tf11 ¥11 flltCf i ititai i^Uti up*- 
¥C1f ¥¥ ¥eltC¥tl « CnK#tC!tC¥fC!fl 
¥ta« ¥C1¥ ¥tflf* ftlCigtl ¥1C1, ftf 
Clllfl ¥tWtfl1 flC¥ It? (?€f1 flltCf I 
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rstfti fern* caFtwtcwtwi 4 t?fs* c*i- 

C4CM 9V cn 444 f44a5tWl *?H fl, 4t*1 

4 ** 3 <«tr* 4 twtwti ifkf'v 

ifartn i 4t4 ofc fivt -nature 

4t^tt«rni6r4^f < f 4lft44 4Vtt5t»tfc4 C*t4- 
4^4t* C4 444 3*4 &^4t&4 

4fhfcl4, *tf I f44& *44 

4£4J 4"*I4 «f444C4' frssft 5 !* $ 


■TWtl TOttffatl 4f^l1 fcfcltd %f^4Tt4 
4 t 4 j^tWT 4 iNl 4 * 4 tC 4 <*t ¥41 *CTt- 
C4t4T C4, ft4CStW 4t4t¥ «t%» 

4«J1 4t4tC4* 4C47 t5 44 flw 44\ «* 
444 CltT44 4444f4 4fH 4T441 ^4t^4 
4fit4 4tf*C44 lftC44 frfwt* 4t*tt4T 
f4?t44 4fal1 C4t4l <4444 4<f 4t4tC4I 

4 ft*H 4 tffc* *%l ffatTf I 



441 4R«t^ 4H4rt 41 

47tf4C4tffi*T« 4f4 f®ltC4t* 4t»l4 v C4*tt*4 4ftt&tft4 4^4 444(4 44 
3141 ¥«ft 919 444 444C4t4T 4I|?C4J4 4* 4*1 4CTW I 4jrfN 

444 4tW 25 f4C4t<*Jtt I 4 SiBC 4 Stffa ffF? 4t4 400 ftfrtl nfwt*! 
44«l^ 4fi4(« 44 *ft4I1 4(f I 4f«4*1 «f«feT5 44 C4t4 

44(ff4 4*41 ft4tPr4 $* I 4f«4f^t .44, *4<, 4 4 1 4HN 

4 * 4 lf 5 4 « 4 * 4 flC 4 4 t*t 4 I 




a* 


a«ta satfcta an «rtaai *rt* ^afe 
nftffe«j fasta faa^na w srcatswa 
«tftn Ivutw casitaa srtfasta *a i 

Stfe 

^Tftvfi’ salfr {afe a*! I faf|4 fan^C* 
*trfa) aaa fetsrtc<sa fe*ta arfaata catai 
a #1 sc», ifes wfe '•»t^fwt« stfaca 
fewjtisa fawl^i! "tapa* sftftata* catats 
faatasfacs «rtcn cacs aatw saat4 fenta 
festaca acsl fa i csa =ai, $tai stacaa 
afa catatatoa ^tn -wana faata aatv 
am ata, «t*ta aaaas witati^N araai 
sal atca sat « 2 Tcit«fsaa|* steals sat 
atca i «tcitwcaa scafe casta ^tfafs 
*a-ataatai $ aatesaa a«ai Radio 
Angle Detection And Ranging—fetcafaa 
<«fc assfea «rtartsa facafe aaiBa ata 
atacs casta (Radar); casta atm 
*a* safe a*-ata atatcaj csta a*a maat* 
« *«▼—icasta ana atajca fa^a sai a-t* i 
5 csa w ssa*^ mcatwa capital 
tfets casta ai mifaf * *ata at« seas 
ascaa acajfests f%wt^si casta-cstfs- 
ftsi cacs ?s tea fcrafaa acatscas 
atafatca stes states ama *a i faamra 
set faatca castcaa *;4*t* mi* mnfa- 
ft4i mta*t«atfaataa stn casta mf« 
«tcat*$li 4i i mtaatsatfanaa mta*t*it« 
•j$Wn, ifratcsa afaatn feutfa faaian 
sea cafes, aacaa sta* 4a?fea atajca 


wtatcaa fisfe afacata staai mfcatw 
•sacs casta ai ma^ 41 atattat fsstca 
#attsa afaatn sat *a, cn asn 
mtcat&ai sacai i rnaca casta ana st*- 
*w<ft a-»tc* fn a*n atf i 

casta an f*af& mt-t ates—ntas, 
*Jt*s am milfoil i lat fsn calststea 




l*\ fV?i 

tia* 

; st caatc*l acan i mas-ana an *sl6 

*t#t at fttfaa-n >jsf ates t 

c£tas*4*i cacs few s"*tatf at jarsaw- 
^frtta faf«aa at afaata fawvnVif w* 

(Electro-magnetic pulse) «tllfeata ataafV 
itst aa i vt*tj*Py fafa feaitfa fana 
aac*fa st^a c-atas-an ajaiss aat 
^ilfeata lew -aslS ^<Otfta «tfws 
•tflic^t ales, at faf^»j ca ata-«ascs 
aitaata a<*a sca’aatsata afaa «itf lea 
stfesfw f« i «fewHcf fe«sta s fafsa 

•i^aWfcfefe cafss fefes ■■til* fewt- 
ifaat, fast* w w«f, sfostH-9 
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•itn^pwiNr 


fact cqfttcH qft i artif-iwi nif |f 
ftrtif ftqtcq f rtcqt®-« fcfci w ti i 
ft t f ilftqft qftf^ cqf ti-f if c«r*r*i« 4tl 
—In ftft fii n i ftfrv cifti-w 

qjqtttfi w# ft sroi nt*n ito i f <ft 
«*qw *rtitqft m itifttw ffi tor 

ft® c«ftf-n fifa i «ftcf f n f qqw 

fjtftn .irftf-qcii ft* tom fttftf 
fqffi n qfqift ficro "ffo f fqf*o h 
ffqift w-mtcti iff* cm «fcq* 
cit n fn fro itfif ffcrot* rotwi 

ffftci fccfo ftwi cfft if cw 
gfaqpfaf tci ffttwi cPttq *ftqft w 
fftii cqqq roti cvrt«i> ?«q tfrttfri 
tf?"t <Tft, ftf fflftft crolcn C 4 l¥- 
u cttf cifti-fif ftci jt if ctcf *tff- 
tfro t ci aiftf-qci iro fro «rtcn, «ro 
>t roi 51? f n f qqft fftcs ntfi i 
cf*¥-qi, croft-fif fit «rft*-q«¥ 
qqtarci W, titfi ftwi fit cstrti top 
fit cic« *itci I fro ttf i frtfft 
*«t %<t qlfro i ffflrcf crotcn f y» 
croti-fif cimfti f ffti ftftcii w 
ftftf fftfll i 

•HitntPi sfeqfi f it ft f tqfti fti 
U<* firo tc*i crotci qft^f cif ft-f if 
$q tni qttifa i f jiftiti f ftft itfoci* 

fi fit w, w f jtfaft ftfti tcroa 
if fiw fc* fqfei ftcf cftitc* itfif 
fffqit cm cwcii *tt <sif-fttjcft 
fitwi to ittf i f if-fcrtJ qf iftw 
fi fftti mtaw cit nfiitci c-ttfro 
tiftf iftrot ftit t fit fiif cift- 
fitft «rti frrtrft croti-w crotc* 


qpftti rot ft i croft ff?i *rft frtff 
«q,nWi fcfc4ftf-qcw qff, arftf- 
qwi fciit qfan, itqicq ciftl **\ w- 
ifrtw tmi cqq nit crottn ftcf 
ff« ft* fi id. fcqqft5«cfi ftarVi 
qflq^tqi qif c«»fif ficfi qff qfiqfV® 
fii qftjwwi Btn« m ftrrti fift 
qi i ft! fqffi ftfiv fft,w fill cifft“ 
f if qftti qqq «rflqfro ici qfttf rtcf 
qft i 

cffti-fif wjif cncf flfff f»n fft 
stftf-qoi ffti ftfw ftcf fqqfif fft 
fTtcfts-ci ttw cf»n ii i fro croi ftf. 
ffftcq ft *tttt ffjro rotv n i itfiif 
qftfft fircf *if j wit « tfi citq i 
fjtfttf-ci ttci «if«roif *ftc^ fqcqqftcq 
ftcitftf ff|«.-fqftqi ftitm twfti' 
Hqftcf *itft 11-fif cfcf «tf faf »f 
nrtstfqf fiqft qjq^i ftcf i tcqfti 



211 flf 

until qn ftn tro ffti «twcni 
ft tii ft «wn cifti cttf c«rfif 
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<i*ti-*«wi tfvtcti fafa ciitt *t* 
*nj n*ti etc* c®rfa® ci®ti- 
tffaiw* tnr *Ttctt®*ci fclni 
lm*|t-«iitni tfsrrnn **fci »m$ 
ttt* { C«l*-H etc* eiati-aiw 
*t*iti tew trw *tfhr ln*$t-*itt« 
frft* etc* ^taii ?? w mi ci*tt- 
w c*t* i* eft* itn enn eiatcii 
■flt**-in f*iw *jtctt*-ct Item fcwt ifa- 
«fttw* tfett *tit» tftif*® n i 
*Tfttt«-ci lillcii ♦HirtlB $av»tn* *wrti 
itu fit** itc* i *tc*l *i^ra 
stitnt wtiti eft* y* *t* 

*tf«tCtl tfll^Cll *tni *lt* 

c*t*1*fa jftm eft's ntcii «*| ji*| 
fififc tfiti ?i* i aNtn eiatcn »rt^lx^J 
ten i*i wlttt fidi nt«n iti i 2 
** fa* civtw *itti IwJt-nitcti 
tfctcti nitu in i* etc* ci*ti~*i* 
sfet* set *m*-ici fan *n*tti *c* 
lc**$t-«rttcti tfalcti tfiif®* eiftn 
ctttctl SCICt i 

c*t* e*tt «®tn etc* cflfi* 

CI®tl-®ifC* l*t*t» let CtWCHfll 
*1 <*tl CWtCT* *l^t* Cfaf CtC* 3* 

*d *lfl»ftltl fa* lc**l*-$ttt St »W 
tfat itfeti t* nt*t* net CTt« i *1 
tint custct ft'?® **it*n fa* nt«i 
Hi i 3n fa* *1 *t*1i «®fni nttc* 
CTttWI SCICS I fa* **fS flit* « 
c*t^r* eittcn sne* i wtili 
«®tn nr* *t*n * c*Ww 
ctcti *fat f%*fsij8 > 
nil 20 itln ?n 45* c*tt *ei *tei i 
wit *i*ti, *^t*t*f> it- 


ntr*i nftitn «r?fa *tc* *1 *t^li custi 
til *tc* *itcn i 

®ttt* ftfanr atcwi eisttl c* *i 
®i ii, ’tfitt* ii ^fifai aicwi ciittt 
sc* ntet i ®ci *i ci*ti c«ri* * 
irn *c* #*t*tn *t<iw—n 

ft^Vl *ii til ^?fllf*I*f *dft 

4*» 



3^ ft* 

fan c*c*l *| *t'?hi c««t« in** n t 
«ffnti *iw« ci«twr c«fi*-u eft* 
r «lf-4ltl Cftl I* ’ etc* Itfl 

enn iti 4ftt*-tc* #itt® f*« *ftc*r, 
ft«t4V ®n»itcii wtft <1 
®«*i *-tttw« f*i tFsi^t id i *1 
tfti^w* it*i Fi^i *« ®i* tMli 
i*i nti-nfi* tfacicti It* i *"»ntcfi 
tfii^t cict 1*1 tfatlt **c*i 
it*titc*i ticn mitt etc* i*i i«i 
wt*i etc* ntci / 

ciatcii flcitcn F**tci itttr*i nfi* 
ttn *n *i, *i fin *t* Stettin *n 

tt* i 
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ifVfa ¥tiflB fcav on ft?l w* 
wf orwl—iwfv, vWc?9.vt9V5rf* 
$t#i vt9nt9 cft9 fiftk vt¥tt99 ntra 
HU **\ 1w toi sfcntrsa nftwtn 
rcmi 951 95 i 91991 ct I** ^Ifav, 

«1 «(5 99W* C9t9l 9tl • C99 *1, V99195 

HU 5jtn9®tt9 *m 9tw w 

v99$ *$ ortfet^s ftffH 1 w11 fVi 
tw or ’jfrntv m» vi C9% «t«r 
9jt*t9vft9 *5 =11 «Ht«. fafo* ^rrtnti 
fafwr W5 jfrntv c^ 9C9 9tc9 i 99c«i 
C9*l! C*K 49 ertc« $9«1 ^ W 99 
«ftC9 MtW I 999(1 4$ *wf« SftftCV 
jfritcwi nffctn 951 9ft *i, 

ft^VtW nfiaftn 9«£V cnw f9| y vw 
999 9*1 9Wff 9£fl «t£99 Iff f99t9£9 
99£V 9'C9» 91 9t<T99 99 f« W 95 1 

vtitfi •tifocv i&ntfva iti vMi 
9«9 95, C99*|9tai C9tfe*T9C99 ^ftnttV*! 

nfatn 991 cacv *trc* i gfcntcva 9 ta 

9t99t9 £9 $“49fe *f9fv 9t9t£99 9t9l 

9ttt, Vt* 19 fi^lCTMj 951 91«l 9*1 
9V5tf 9ta ^fcitcva nfwti 999ta *rif«w 
*99St£9 p[5tl W\ 9*I£V 95 C9, 4Vff9 
C95*i9tai *it£3ifl ?c95 prim fe*rc9 ^tntcvi 

*ff«9tn^ w 9C5 9fc9—fiiK wtvnt* 
nf%»itc*r« ««iti 4^ nifs $91 991 9ti 
911 *$ wf*«itc5i 9tffCT^ 9tw 

f^l*vS«tC9 froVf 99*1 51 *f[fHV 99C*II 

«jH*rtr®5 9t5 « nfftH cntv ntfi 1 

C9®t9 59 C«f£* C5«tf-w 9*l9lt9 

fw:f *rtfa*i, vi wn cn* atai cnca 

f9£9 9t£*T I 4* fa9-9t*fl vacw* 9%» 
9f9 *1*t$ *ff95t1 9£» 9C9, V£9$ <Sftf¥- 
m 551 951 9t£5 I Cftfe 91fH 91 W«f1 


CtC¥ 9t91 C*fC5 C9 i^F 4t9¥-WM fiPti 
9ftPI, VI l9wt9t 5Tt£9 Vtf^fV 

VK9tV"f99jjflW* f959 C9I9 5t91 <9$ ■** 
VfTfff ftflU CTVtV-Wf C9tV 

f9^fi»V ifV V*If1t5 «P9CTKfl ^ 9tTVI 
9tf n9t?»fffvv 99 1 IJtr*15 *99 C9£f 
Vt5V Wt91 9 t 5 C9, f9«|fir« nt» 9I99« 
w-fcfi^nr 55 ! 9tcv5 *rt«r ^t^nffw i 
9tC9f^ W9f*rt5 «f9C*99 9pr f^fai 5t£f, 
VC9 C9I& V5V^9rtT9 C99t5-V5C*f9 9t9rC9 
Vt*l -f(%« dft99-9C9 *ft«*1 C9CV *lfl51 
9V3*tCV C5®f9f9r5l9 Cftfe V*lf 11 C95CV 
9W C«r5^-9C« 19 C9I& V5«f-^r9 W 
9f9 9tf VflCV 99 I 19 Clt^ V5^ Vt5t5 

C9*f « 5tlW«W 9t9l C5 8 # Cflfiv 991 

9*lf1t5 WV'T'Q Vf VtC9F 91 I 4$ *T9 
V9f99l 91 V«t« Vlf CWtH 9C9ffB 
f9f»9 Vff-^TC^T* C9Vt9-V9«f, 5t9t9 c t«: 
1, 3, 5,10 20 C»t1*&f9&tC99 Vlf C9®f£5 

'9f99t9 «F51 95 I 

C9t&4f|3 VW5£fffelC5CV 9«&1 ifa 
fvcfl vtw, ^tatiw vi C9®r« nftatn- 
C9fifJ Vt« 9 CV ntCfl I C999—CT91 C^ftf 
C9, 10 ffwtftfeti 1« V5f9® 01 C5t^r^t9 
9JtPTl Vfl# *fW5 Cfrtl C9£f Vfjl 10 

V9V-^jf9f*li C9®tC9 9t«9 «ftf 
6X10’ 40 *5tfc lf» frC9 VtWI V95 
VlffCV 10' 18 V5tC^9 9Rf%9W <t9V* 
91 VI 95CV nfC9 911 VtW C9«tC9 V*1* 
V*rfl9 ffvtca ntvil 9t9 r V99—C9t9 Vflf 
Vt9nt9 CV1 9tav 49f C^tfel <smtC9 91! 
«lf®99f9fet« 4f9 100 C9tf 1000f8 191 
v*if*n 9tw r avti c9?v c*if«v ifv- 

W9 VflVWl 5C9I 49 5Cf «TC99 W«l* 
fit^ *icf 1 am 9t«! 9t9t«ft« 9 ti 
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*tf*l TO *tfTO« *t«TTO *TCT» 
wi fit CfWftffa f«tf «TCfT5 ffWI 
c*w *®fci «r% TOw, <si ftnf* i|4tf i«i 
TOn cw 5 ntw i 
D _ AxNxD* /t , 

r jS .U) 

P»*ft«f1 ’f® if® 1 , D-WftlTO* 

1? TO* A-<sp*f, r«TO1t1fi:*4 
?n wN-w <rtwanm wn- 
ifcti «!<? ivtiIi TOtm: wwt«Pn 

*Tftl5 CSC* 4$ C4®tt4« 

flit* 4 $ iftai toWti fawfjftii 
ftfe* nitai-ftiWt* tothj fir* i® 
vim (D) to iftntrw nfiTO* (r) 
4f&1 3|«H# *t*R fHOFl I TO TOtC4J 
TO« nt$— 

NxD® « 200x R l '°. (2) 

(l) ^ nftwi (2) m ton ® iw 


.it«*i to i «f»i^F°rrw fi? aw jptoi 

TO «^t=»l TOti (3) m ®$twi cTO 
$ f«if ^titw ifimn *F9i w i if«- 
«rtcn *r«n cwtwi autfotcv *w»tw 
TOf *r, itrs *ww|fif *5 ft*$t #- 
•ttrc? nftro ®«i TO i TOTO* faTO 
aw «t«tt4 flfll T|fsf 

•rfM® f nr I «rtTO fc*g cto ato nswa 


to wnftwm TOMfirtftf mro 
cw citfr to TO, TOti fia* *wift* 
fm w >ftf ft? Pm w in TO i 
*$ n *tTO civtnv TOtnr «p fe*g cto 
wit tow wiffv if* w iflTO 
1&* art’s <rtf vs itw i fiwfaf «rifcr aw 
$\t wfai *ft i«tf TOft* wfr 

SpH <4*$ TO CIStWI ItftCII 

Wi nfic* (ifra* toj «w 4W 
to ) cto ( 3 ) w iTOwa TOWN 
TOM «HI ftCW-ftCfft CfH TO* 
ci, ware** «mftTOf ftftnr fro if «4 
(3) k iftfTOa TOtwi w«tw 
fi *t<s« *ift?t*t vn i 

ff, C^Pf-3 m ifrttTH 

tt« <w 4 ifrf i^ntcw *rfinti« 

Nffrc? *tt«n ?tf, ?ta «tci1^ 
i f«^ii wtn* 

ffeirrH nfwt*r ft«c^. w 
4 ft® ®1«I ¥*l *IT«H C’tCf i 

It® M4»fw W Wftl 

^Tflf 'tvt« ^t«FH Cl«tCT« 

fC9C® vft’Dt®® 
®!iw I artfftf fafftcl C«®tWi 

wt*i i »it®n 

^•»t?r®cs®ftci c?W« to ftwt^w 
c* ff StCT TOW SB, CT«tl TO <4fts 
fit® i 




touch ituci foci* urn from— 
citititi iirntfr 'sitfwt? 

cmara srW * w*fc«frw <nti* 


^Ntwa 'sffl 

*fatii ft^J «tf^s ¥Hl¥ f%=?(S 
*titi lyw fPf i «wfc *cti—« t*ii- 
fwfa ®tn i 1 $ ¥titi ir» ft* ntiil 
cm <ft* mm i«n ntmi (Wi 
vtn cm, nmr® <rt fiftw in ¥tt* 
®tat¥tci ¥if*¥ lift firm >t«*t **t=rf&car f 
fttftift it'll—c«ftftcii «tn, iti 
¥tt* 4tf i»ft ¥TtFltH ¥ltfll®l <¥1- 
mtt i ftfftw <*i*rttti mtfiwi ¥itf»r«- 
*ft lt¥it« 1*1 if ftfti *¥l fiffc* 
arfffe «c*rtfttn *ft ?t«t* i 
¥ti ^p^iift im—ftftfirf ¥Ttfic®a 
®ti1, it* ¥.tci it® &tafB fi&frcitftft® l 
ftftfii *mi frfififfecii it* s* 
ftciti f*m f®-¥faf«titi to 
«rft< m ffjft* antPrwt cito«fit¥ 
fi&fytut&ft® ’i'll n i 

ftwtiti feift wtit* itir 111 <4?ft 
fi$s »n# ft* *rt«n ift*, a *V 
mwi n wi mtiti ¥ici i ift fiiti 
¥tw ftfo® i 

fww? h. <H®. <$. 

¥t* cit* «rti «*i’ m ¥ttn 
1866 »rtn itnti—cicatu it* Rr itn 
ivtffvtn sititi, iffa f*tn ititifi* 
nfm *rt«i cm i940-’44 itti i 1869 
ittl ftl fint^ Friedrich Miescher 


«rn sFNtftwr fiftfriti n cfivicii* 
Rrft&i iti¥ i*ft nrK citifftm, 
•flwftftCT Hltl¥l1 ¥11 *tlft*flft- 
fr* *Ttfi®i <« ii m *m fiftfr* 
antPrt¥l ¥1*1 *tlt Cltfl o. Avery 
w $tl ^ lf*li C. Macleod 11*. 
M. McCarty (1940-’45) Cl, 

f*ftt!t*¥R ltl¥ IJtfftfihn l¥tll 
ft! 1tt¥l ¥®¥«fl 1*1 <11 

¥¥¥*fl ¥1*1 «T¥f*I I 1*1 flfttltflR- 
*Pl fi^tltfiil cittli ¥ti1, f*¥ ¥1*1- 

¥ft 11 I iff tf^Cll C1C1 ¥tfl¥ mw 

fifttifi^fRi it* ** 1*1 R^citaft* 
fif^rti «rcitn *n iti, <ct ^iot iw 

*tfl® 1*1 flfttlt¥¥R nNHI iti i <<K 
1*1 fiftwti*tpii c*ti firii i® 
¥iik®* an*i Rftntfwtw i*ci •fRi® 
¥11® *rtlll <¥fn» 1*1 flftwt¥¥fc*l 
ffc. 11. 1. ¥1*1 Rftnt¥¥k*ll 

ic* fiftci «icitn ¥ti cm cm ci, 
¥1*1 tft 1*C1 nfll« ¥CW? I C¥l*l it* 
n, uni 1*1 i<fti *tfi*« flitR® it«n i 
<ft niWi cic* «ritfi® it'll ci, Rn— 
il fen i^-rt*¥tii fititi, ¥ti ititiR* 
iftll fe-¥firfltltfl&f|F¥ ¥Ttfl® 11 
IWtl f«. 11. 1.1 f®. 11. 1. l"1t# 
C¥^m ¥11 ¥tf¥ ¥tl¥ ¥1 Clt¥ C*t¥ I 
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c*rr*ii-wcfetn, nto ] towwi uto firm ifa i f%csr*t«i 


fa. 4 *. 4 ** ctfritam ir«*rt* 

4¥fir¥ fa- 4?. 4.*i ii4-«f¥fa 4ii 
ft fro fa. 44 . 4. nn c^tltcn nft"iri¥ 
*nfe ftcn®tti iffai to cut ifiwf 
tfalCIT Beadle 4H Tatum orltC14 Cl, 
fa4 4i< to ffifercutir 4¥&if*fa 

ftrfi faci c¥t4 i¥4 wi6 cut fro 

to ffl&lfii fTOI £«fl 4t« TO ntC9 

fawi «rm*i c«rtfei 41 fc®fa ft? itt¥ i 

4f to fflfe¥$ C«ft(5ll fffe fawi 
wt»rl4f^rv ift&i fa. 44 4. wt4iti to 
TO C«Jtfe*r HCfTO fa. *44. 4.-1 fflTO 
*wfa® 4^411 

fa. 4R 4.-1 lfaf-*fffa 

1953 411*1 fa. 44. 4.-1 lil-sfffsi 
*ffl51 fTO4 *1«tfl¥ Watson 4H 
Crick I fetwi 4C«, fa. 44. 4. TO 

fl-®ft (Double stranded) I 41 l¥-4ffi> 

®$rt®fiTOt¥ stilt fifai falfawtfeftcw 
fifa* <¥in<ttl I fafefacitfetfefffa TO1 
utwpR Ptfefacilfett®. «tPR ftfefarii- 

ttfc®. 4tfefil4 flfefTOt^tfc® 41< RfetfrtPR 

fifefacitft*® i 4¥-4ffe fafefacitfctfec® 

1tt¥ 4Ttrsfasr, ®ltfl4, 4t^f4s* 41< 
fai—4$ stilt to*tift«fi tic¥t4 owl 
ifeltft^fo Iftf, CTO— fa-ffafttltf 
W fto 44ffaf f Jlfa® I 4C11 HIT 
fTtt®fa4 (A) 41* *ltfl4 (G) flfefl4 
GlfefR to 1ft< 4tl lttotPl4 (C) 
4i< iftfai (T) fnfififai c®r%fv to 
mt«f i Hti fii *1 ci, cf4i to A-4i 

to T 4i< g-oiitoC fli ftovtcro 

1f4ll (Hydrogen bonding) 4tftC4J 
^4 TO fftt I f ft fa- 44. 4.-1 

12 


4®ft *Hci in A itr¥, Rtlfc® iftf 
414 T. enfa G TO C-41 «$1¥ I 
44tt1 fa 44. 4.-1 41# ®Jt TOlftl 
lfh(l¥ fct 1tC¥ I Watson 4« Crick- 
41 TO, fa-®|t fa. 44. 4.-1 4¥-4fft 
«it 4!ttlt4®tt1 CTO Cltff CTO 

cititi fi'fai 44 itcn itc*t tof cto 

ClCff 4¥*4#fl» fit TO If 

TON AT 4H GC-41 ffacgfCfl If ill 
ntftClJ 1ft¥ i *fll®t If It4tlf4¥, 

4ft!TOtlfa¥ 41< C®V® nifal CTO 
Watson 4H Crick fefaft® fa. 44. 4.-1 
nil-Sfffa Rltffa IClCf I fa. 44. 4.-1 
4$ 4¥fi»4t* fil-fffa, C¥tl faftf4, 
iHWt® «rt, TOTO irt* 4^fa«M, 1W- 

ft® Ml ftil (Mutation) 

4^^ 4tl «t¥t1 TOfa *P|lfa«tl H 
ciVfaf «ni« fen fie® ntci i c¥i*i 
®tfe 4i, nitfwi i*it«rti fai ci it nr 
(Specificity) 4« fffafa (Replicability) 
iftl C1C1 stf, 41 Watson 41^ Crick 
fefafl® fa. 44. 4.-1 nfrl-«t¥fal ftltl 

t«tlfl ITtUI ¥11 ill ( If. fal): 

1556 itCl ^atfaf Kornberg fa. 44. 4. 
ifaltClf ^fl ftfaftl ¥t!4 

41^ ftlltftlfaf ll^ffl itfttIT CHtl 
Cl, fa. 44. 4. faeffe fatTO ffe ¥TO 

ftWI 

Rtf. #1. 41-1 iffaff 

4W1 fa. 44. 4.-1 ¥11 111 TO I 
ft! 4¥ 1¥1 fafefaf fTtfa® 1 ftf, ®tl 
4fl flUltfafefaf RTtflSH TOTOftl. 
44. 4.1 fa. 41. 4. 411 ftl. 41. 4.-1 TO 
fKfT fa. 44. 4.-1 fa-ffaftcit! 411 
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at$f*R- 4 i* ®iaaia ®ta. liiaf, is, c« aat®ca 
f*Htn <«a* fc&atfaa ate® I ®ta. oia, ifl.-i 
aia-etyf® a®ki ®tai car* ®i aw, 'a fa 
41 . c®tat« fa-®£i «tfata c®fat« 
i ®t*< 4®. 4. *rata®: f®a a®cai i 



1«R fear 

f®. *®. oi.-a aia i 


1960 atca £a«tfa® Jacob 4m Monod 4W 
a®caa f®. 4ar. 4 . a^a ®i®tat ®ta. *a. 4 . 
®tfaata ®caa i 4 * *ta attffa* 

*fa. 4 . (messenger— RN A) ai W®W 
m-R. N. A -1 «[ta 4|® a®a ¥tl. arc. 
*• wtw, ai c®tcaa fantcata ata® 
atw at® caa\e ®ta att® I 

®tlt?1 ®®®t»f»I ®t«. 4W. 4). ®Ttftcai 

¥itfa® a*a ®ca i *wi a*ii aa afaata® 

«fta. 4)sr. 4 . (transfer-R. N. A) I ®\ac®tta 
4C®J® ft ¥flfiwi ¥JtfaC®a *W f®W f«I 
afaatf® wt*. *a. 4). sjfti i 4)«ft 
«tfrf®c® cats am aia-«r?f® ®ca®fri 
W at®tl (Clover leaf) a® I 2a< fa(l 


f®atla ®jtatfaa afaata® ®rti. *«*. ai¬ 
ds aJa-*r»f® caatrai caa i 

f*CT* «wfajpw 

®fnfa® aftafavta iff® f«i1 

ac®« fa® f®. 4i®. 4 . 4m ®ta. 4®. 4.-a 
®tsi a®ata ®a®i 4jf®® eitasi «nrc 
ffi fa i antra aw atai ercatara, f«. 
4ia.®. f®<ai ®ta. ®®. ®.-a ®tai fai- 
fontfctl® #snatns ins fail ®rsi 
®ts cntdcas ®tai fa*a ®t« ®rtfatai 
®jtf*K«a <®an*tns ins i fcswtfa® 
Sanger-** n*rf®t® ®t®®tn C«Tfdca 
^Jtfatai ®Jtf*rc®a w<ta ®tai aa* 
an can, ff® faif*® ®itfac« fai- 
frcatfcrtc®* apsn^fa fatfici* c®aa c®fa 
«ritnt oiaa® at®nj at® ®t* fa l 
«Ptsc®ta car® c* f®. 4*. 4. nt«ai ata, 
®ta Uii ®"ac# «rara atfaaii ataai 
®ra far® aar*1 faif®catit5fr®fl aFa*l*ra 
fa<rai ca 4® ®fi>a arKta, ®1 ®tata ®n 
aa® atai «rt®aa® c*itr®a caa 
a®c®ta, cni^ceta, arac®ta, rtrata 
i«rffa faf«a 4®f®a nta 10‘ s fi> cata 
fan ad® i «rf«fc cartcaa c®arac*i 
®tr® 46d c®tratr®ta i ®ta ®®-4ifd 
cwtcatc®tca ffe. ®a. *. 4iaa Hit® 
cara ®tca ca, ®®d atajraa wfatfta car® 
a®fri f®. 4j®. 4. iiti ®ai ata, ®1 aai- 
afa«fca atwfw ^arij th?tf <rta 2 a® 
6 f i i 6 f®. ®a. ®.-c®»®tci 

a® ®t«rti faifjroifrtt® i ®ati ataai 
®i 1 at®, 10 18 fi? catraa f®. ®a.®. ®fac® 
aft atatatfa atai ca®, ®ra f® ®r®t r 
Ml ^tftl®l 6 x 10 ** ai<H UxlQ» 
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^ <IW ^ *1* * Tfft^a 4f. f.-fftfftaf fw-®|} f®. fa* f .-a (f|i| 

w C1 ^ f ‘ mt * 24xio 4 ftta >, *t® ^ff5 fit* ®mt «r®fitfn *w ^t? 

20 ftWfl fttVVf C*ft ft«U-«Ttf t f *1 fS£® fff. *«f. f -Cf f £4 | ff f 

*** 1 ftai ciri, fita. Jia. Ji.-nfaftcaf 

ftl «ncff a, ftacftifa 4fa cf ®lta cf ftca jp fi, c*nta cfrat 
f®. ^a. f.-a aata tofja <4ffS y fare fffc fafat iff®«tcf f®. fa. <4-4 <®rei 
fe. ft® aw 44 ftwtf fafcffcat&tt® «tnsfaf*t fa* «H?atf fac® f ta. Jia. f.-cf 
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v SrCU-c < x = 




2a< f&a 

ffatt*i ftatff fta. fa. f. a %U 


*trf, ®i tow fat ftffaf aftawa 
fhftftc® aaKttata attca 1 *w f t*K*a 
f fi f f Cf, f®. f 4 . f .-C® an ff ® fafcfsNU- 
fcttcsa ®re*ifti w 4 fc fa. fa. f.-a seif 
®w cf ala tata a fara, ®i a at® t «rf®f»tff - 
fif <w «HMtfa fat® *ftc* ffft* 
*ta- fa. f. t ft ftew ^ata. fa. f ,-cf 
aata®i fca fta. fa. f .-ffaatcaar atff 
«ff|S £®a wfef 1 aitc* atail fta, *ta. 


ffti’si fta t 

^Nta fft ft c*!, flat 7 /f 5 fafc- 

frcilttt* fuWftf ffaattf-fta. 

** tffaca! *tt'«fi cfcf 1 fw ff. ^«1- 
fff ®ta catfa 0965) > f la. viia. f, fBa 
fif-«ffFs « fHfcffcif&ttc&a ifa*(4tw 
faftai feaefa 1 fJtatfaa-ffaafff fta. 
fa. f. cfafft® ^itatfaa ataf f/tfacat 
*1 faafa far® ftw 1 44 »iia-*t*fo 
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TOfta in ifati i® i ifa* ita 77f5 
fitefruftetl® lifts 4Ttitfti-iftiti¥ 
4ti. 41. 4.-;? ftfcfjFriftt&sa #l*tftl 

«ftsn i«i mas, ftf 4ti¥ ws ftrtji 
fifcf*¥ 4jtfnt® wntti 

fti'tn ¥*i 4¥ «jf* 5*1 irtiw -s* 
¥tl*l 1C11, 45fl¥ ftftwft (Reagents) 

ftfcftf 4Ttfi®C¥ 4c*it«ititft c®ci cii i 
fW 11 11 ftWjFflrtfrftPH 4H*tI 
fn1n ¥il itw *11 wtfc in iti. cititstw 
ftfef*¥ 4rtfia>-nnni iifafS 
4itfit® ftfcfrcitfetfc®! swlti fitnicit 
«ff¥ $ltl I C¥ll ail, fsR-41 
w Cft^ fttn c«ttffa ncmw 

¥RW1 ¥E1, Wt« ¥t*-¥tl1 l"lC*l 

ift&ti¥ i 

CfHWl *t %fovs fafef?!*¥ ¥1Jtfl<5 
*rc#i«i 

4Ttitfii-ifnft¥ '■rtf. 4i. 4.-1 
iftsi citatiti itic* nciifci 4flw 
fti i 4Jtitfii-iftiti¥ 4t*. 4i. «c.-i 

\ci ci ftrifr 4M4H ¥it<s itcs, ®ti 
ftfcf*citiJt$® *n<ti dtitu ¥tlci-¥ici 
fuciu tec*» icii, w «ifU fwsc 
i«wr ¥«, n 4ititfti-ifaat?¥ 4ti. 
4i. 4. tafa ¥it® ntc« i c¥ii ®ft hi, 
HClft® 4Jtltftl-lftlt*¥ 4tl. 41. 4. 

«rtiititifi¥ c«rtfBsi hciwi ww 
f Cl f¥11i ®t« ifhft ¥W CHI I 

dtittti ft&fyi 4itfi® *csm-nf®i 
#ifi¥ti fsif3 «r«ti itci 4teit« i 

«w: (1952-1962)—fClffe ftfefrcil- 

fctte lift® iftiftfcfaFcitfctl® 4i< c*tfc 


fa*!* (2>! li, 9h-10i WJ1 

Clft f=lWF* 4ltft« HBMCtt 

$is itittift® nftrc fcifii i 
% 

ft ill: (1962-1967)—fifa* «tsfl* 

Hifsi ItftllT ftwi ^J» H C¥ti 
ftfifc c«llfB^ ftm 411.4i. 4. now ¥ic® 

itci, ®i fii^tH hi i 4ti. <1. <.hi fi&* 

ftClftft® #ll*tl 41111 ¥C1 Cl fills 

4ti. 4i. 4. unm ¥ir« itci, ®ti 
ftfc&citfcft® 5pi*rtti full*! ¥ii i 

$®ft: (1967 C1C¥ ^¥ )—Htl Ctlfr 
Cltfe fl-^it f®. 41. 4. 1M5T11 411 nci 
flC“tl <T1t^lC4 qpf 4¥|B 111 f®. 
41. 4. b&ft ¥11, 11 1 Wfl¥ «rtlltltlfl¥ 
fl^ltl 411 411 ¥W 4tl. 41. 4. fflll 

c«ftf5i Uf4 ¥?c® ntici t 

ltC¥ 1^1^U¥ fl^- 
fffcnfeft®i iftn itcn mw¥ 

*zv$ ififi^&citSt^® teU 
ic® ntw i 4itci in 4nt4i. 

41H fiitfifscii ici ficiti fan 
fe-lflficitl ^ lt¥Cl fl^fiFCltlrt* 
tofii m ?-4¥lS fl^&Cltlt^®, fi®- 
^FcitSt^® 411 nftw 

CW4I1 Cll ( 3l^ ft! ) I 

4¥$ w ¥a:*i cm itti, fifcfrcit- 
Itlc® ¥¥¥411 W Itllfiw 11 -OH\1¥ 
411 4JtflCH 11 ~NH, ^4¥ 4tCl I fl^- 

f¥¥ 4JtPl® imncl 4)r f«1¥4p|l **! 
^ d%i ypwft ititwtw $ ftl- 
&Cltlt^5C¥ ¥>l¥ffl¥ 4JtflC«l ItlJW 
5» 1C« Itll-Clll Cl 4t¥ ll¥«flC¥ 
flf4I fiftlf C1C¥ 1¥1 ¥11 
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fCT ftrf l Cl m ersft® »KHT«F¥ft*t«¥ (Condensing agent) I 

(Protecting agent) —OH, —NH, fcaHttMT Cl, Wl 

(PO* -3) vm mu m§ *1 >iwcn 

it, *wi c**ft*i <*t«t*s, ft. ft. ft. ’qxtwtwft* >rftcfrftf ^rtft® 
cjrtift®, cjftsft® «* ft i 

Nltft I W-faft«¥©ft W-fa¥t*¥, Wftf-fiftlf Njffif 
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r* 


ON 


N^ > f -*-Nv 

< I' CM 1 U O 

^IPSfe(A) <S9rife(Q) 




NH*. 


V'- 


OH 


^\^ CH HO 

jrft&fca wtfmo) 


nr CH 

HO-C^CH HOC V( ^CH 


"CM 

.CH 


t- 

i"*. ¥*a 

rVS h «* c y 

H VS- 


1*^c#rfo" s- 


^0<> A 

i 


fV 

><0* 


» 0 > 


^?c 


MOffA.! ‘tyCL .(). <\ 

5 Hfl ^ ^ 

sjrctfftr- TfSsfe- ^ vyj wf s 

ISSjjfrswfe 


% 


3^ fs<9 


fuft nftftfcfrmktS® wfa ¥« ftjfaft® «tfc*f citiftt ft. «m. 

tof* in a*¥-ft¥ti¥®ftt¥ 4. *10*1 *ttt* 5 * I 

**ofti ^c«fi¥ ftfa* *o c*«n *ti i 

¥W©ftft¥tl¥ fttflFCtt&ft®- qjlWWfa 

«f»w >twj¥fa *\cw$ tofic® l w-f«*ta*« nttfw - ftft* 

VWT ¥H I 4tfV **11 ¥1 ¥*(£¥& C*f —OH —NH* l*l¥©ft V¥t ¥11 I 
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(2) >rwwr ftfc- strife® citfr citfr fw-®lt *rf»ift&fycit- 
&citfctfc®®T*n wt »iwt*r »rt<rc, «w fcftc®* n<r*tw=r i 

«ftn «rrrn cstfr nfaftfcfjFartfctfc® «r*f® 

(5-20f5 ftfcfycitfctl® ’prf*®) i ’IPW i^c^jrai »fef f®w ^1 fo. *<• 

(3) for« «rf*f«¥ rntflF® fw *tft- o»«ftc=r *w *t«n «, 

ftfcfyntfcft® i *FTt^C'» cfwta ^Ftiffe W&nrtWw 


C*t*t*t* *l®fW® f®. «• 



© - iJ*i<r» 



4*< Tsa 

waf*® f®. 4*. <« 



(4) c*t* wf- *r*fa* *!ftft$f3Fc*ti>f^® fc®ft **i w i 

ft ft*® faf** f*i i 4«fa* '«ftwM*fef3Fciifcrt'S coiigonu- 

(5) Sfttlft* W 4t1*Wlftf cleotide) ^«Ti fl 1 
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wct far*** fatirw 

fafcfjF* Wtf^TS «R3fcC«Nr uton **t 


carc«fcaa-«rcfrtai, 1970.] 

»fat* Itrttafa* 4*< artiafatlfa* 
fjCf afaftfcfacitfrt*® tefir ¥i\ 
n i *wtiw uttow ata* 4*18 ««?ata 

ajatfa ¥»1 It I ff-ljl fa. 4*. 4, ?®fa 

hi cne*i ®ta 4*-®|taf*ia *rca* 
«ftmi att* ®rwi t c*i«ftt¥ c*t®ata 
WCW E. coli C*C¥ *ft«Kl fa. 4a. 4. 
ifintom afa* Z*i twfi fi 

(4st'. feat) i 


fafcfa* TCHfft W Ct4 ** l 

anew ft*, ftfcfaf «mftwi cft^ W** 
Mt stac* ttaa c*!^ 4*18 firaa afratc* 
f«r fac® *r*a i «$ at&fa ¥ct c?ar® 
w faa cac* «rtl8a wtnw« f<f« 
atn*ft natal *ra caac® atai faa 
W1 fa. 4a. 4. 4*< 4a< C«ltl8ca* ntl- 
-nfa* vft ^faaw 4*a*a «ta artai 


ata fnnfan i 


faa «ffafafa*a*t nsataa 

ai -,-V 451. 4. — —-— ► C«tf®4 

fa. 4*1. 4. 


faa-nnaitaa naifa ^rtfaaitaa «ttcn 
£a»tfat*ai =rtan fcntn fataa *s«a wa, 

ai C*ta 4*|8 fan* 4fftatntafa* nfota 

new ®fa®, ®| Wtaata csfei wcafawa i 
5'4*®a ttfa*8| W®1 «faa *WI« 

4^ *tw «rir»Ttcn4F—<*r=r fa, c*ta fafafc 
•ten fatfa* cal i catatafa nif®lBt® ntaa 
fttfn CM 4aa fa, n*»I®1 »ltC*a 

*«* 3 s ! C*ril I at® 77|8 ftfc- 
facit^fa® nafa® <x*r*m* fiifjFon- 
fcfaraa #an*ti wt^i atrtntfaa-nfiat** 
^ta. 4 ?. 4.-c* ca faafS nuaai *ac® 

ntci, ®t* nwtaj fafcfarcffrtl® junta 
«taca ®fra cntatai *tncw faacaa i 4ana 
5-2018 fafcfantMwi i«rrtiw nata 1518 
fa-®$t fa. 4?. 4 . tefi *araa i ®twa 
£*a atwafc* ajawti *ca faafe ^a* »w 

fa. 4^. 4. Ufa ¥*pw l fwl8 *IH 


fa. 44. 4.-C¥ q(T? 77|8 faiBfant^fa® 

4®fe fa. 4a. 4. bfa ¥1W I 4l 

ffvt fa. 4a. 4., ai anrttfa^- 

•tfaata® ^t». 4a. 4. taf« ¥ac® ntca, 
®1 naHi-aw *r^iR*f w«ia i 4at# 
•tlhw-aw 77f8 fa^facalfetl® >iafa* fa. 
4a. 4.-15 aja^ta ac« 4a\ awtf ai ai 
fleatata, m faca ^it4tfaa-nfaat?® 
atfa. 4a. 4.-}B« ^fa f awa I 
**ta. 4a. 4.-18 afaa faai, 4ata art *rifat 
▼aafa *ftai i C l4 -ftfa* ^xtatfaa, rt^wfa® 
•ffaatf® aitf. 4a. 4. 4a^ fafaffta.w»r® 
^ra®a <mtf^a ^ntafaaifa afa^ caai 
c*m, »iu«fa® nfaafa® <ata. 4a. 4.*fB c 14 - 
aarfatfaac® c«ttl8ca ^ m® ntwi 
4|.nllan <rajaF»tca— 

fa. 4a. 4.-->aita. 4a. 4.-MTtiBa 

flfafafafaa «njataa 
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afcatfB* fafwr atnaft «tati aawi i c^rr^n- 
att aut«itfaa-*rf«at*a «rt*. 4a. 4.-IB a^ft 
af#a, n arta* *w*tw altai aw oral 

WC® ttW 4aa 4f{8 iftat^w, at« WJ 

nrtatfaa-nftatiFa «it*.««. 4.-IB «wrffi« i 

wr* ata *Flacatw fata* 

afaiai «r^t«t a*t« aaa aw i 

fafcfaa «ntf»r® wmw* **- 
a?t i aaiaatat a**t* at cat® atarwa 
at** nf«a**tlB «M £®f< aat® aw I 
aw a*, ntafaa *rt c tf*a «fwaa etwta- 
faat* fcifa >rta=T aw *a aw*rt® MB 
witaa a*r® fawfataat® 4 *a tai 
fevita) i Ifaacar *tatafc atitwHn *t*a 
aifi citWl ’itil' tffafaata a*ata aw 
fail a cPih a*c*a i *a«> wca atatfaa- 
®tw ta*ft* ataa $w*a *al a*wfa* 
*1 aw faaal art*tf*a*tfw fa:*» at aw 
vtitwfo aw atca i aHti a*l w, 

laaftta* a£a-«raf® 4*<. 4* *jtfatai 
antftrai aw<t* frwtfaa Sanger aafaa 


atwl fartw awfaw* i «aa *t?t 

4*a aafi? y<9 ®* fcac^ff faa 

ail, at $a*fta tefa a*r» *tw i 

«WW *tffa (Extrapolation method) 

*aaaa aw «ww la*fata ’•otftwi 

«Htfac®* ap*n*t* wta *t*. 4a. 4.-* 

aafaj fafefawtfet*® mnift faafai an 
<o< nw fa. ^ a. 4.-c« *r*fa« a® far fafc- 
fawtfcfat®* ipa*rfrt fa* **1—4* *t* 

wtatat* nafaca atw atwr fa. 4*. 4.-ft 
fofa an i diatw* w*i *nif, an 
awrtfa® fa. ^a. 4.-ft at*t*i *#t*tatw 
a^ afa*» •til^t aw ca^t*® 
aw i 4^ caw cata *a* apwft at aw 
a*t®i at** 'wtwt’tr ajtfa* ’rafia at® 
awl w aw stitwftn, aitnta a<?f« 
®f&a ajtftafta catatcwi aaart ntW 
atatwa ata® aa n^ai-fa^tai stfaw 
car® aw i at^a faw 4fnw 

cnw faafe afaaca aa ntntar ajtfaa 
»itaw wtatata ‘faR-a^waV aw 
<a!B vttaatat <atfaata i 





dtit'&fn mfnii—fa. ft® jf*¥ nft® i 
«f¥tn¥—n?fa <*rtfm ftt^cffc fnftefc®, 
¥fn¥t¥i i 3|<ni?t mwn* ¥t*r¥* 
#ift wi¥»t, 4fftf vm&i, ifin** tf ¥ 
fit ^ f ^ft¥i fame** ¥t®ti 
, m»rtn¥ nrfmtn i nfaftifn n-nttm 
?nt^ mntnf ^rc*ar«rnf^ ft;? « ®$t 
HI TO I <jfcl-323 ; 3^*116*00 fet¥1 I 

mic¥t men **j n*rt<- 
ftwtene nttfaf in, «rtftnr* 
*v\ ftfat to « tojw fcrotfai ¥*tt* 
to fcowcttw n?:*« 4¥ti$ tok i 
<a* fttet tftm 'wtntn c*i)fn¥ %** *5*1 
fasnrnrf ¥ftr, ®et ®tt TOte* *to *fttt 
afro <rrttnr njit¥a TOtfa* nTOfca 
mvrfli ttcsfci i * I rtnr^i mtn cn iwr 
^4 ntgttn ntat* intm i 

1900 ntena 17* facntt mti sttn w 
®t«fta ftfaicr* ®tfa¥ ajtmi fnr^s Pic* 
cfttfaft ¥Cf* ntwi fctfien* i «ifi 
neap cn ft* cnei mi nntf-fawttm wfft^ta 
tern, 3FtPr¥itn nwK-ft«t* ftiti i^fai 
tti mem i fttn nitta fwtni ci **t 
I* *tft$r*, ¥1 ¥l|¥tC¥* 

netj front frotena toTO 

ntntro itfact enn i ai®: fawn** 
uti nro ntnfa n?t«f-ftwfe*a ** m- 
nfaci «tiffn fti nj*nt® ww m 
itonrotwi ftitttife¥« n^ltmw ^t*¥i 
netei i 

m nttf-frolem nttfaf in—#rc?i 

13 


citafam to cnt¥ *rtnft¥ tim mnffi 
*rfa ¥f^f*¥ ttt*n c¥tit# nfa—*tt 
njiti nan mt ftit¥*¥»tr* affa 
inn i npflfci ct t* ml® wit nrtei i 
*rn* ¥ fash i arfet itfantn ntrtftwit 
nlnttiii «w cittfart tent «itfttfta 
ftTO fctrci to *i* fcitn ftfatrnt 
itfl¥ ajtnn m Mifarroi * torn ifat 
itftita *rfafTtn ntKftitt *n fafaif 
«i5» mm frnftq i itlnktlcnv c¥tr)H- 
Iwfl# : ^ ifru «rtw «nc¥ itwt i*r- 
f¥l§? ¥«cm i 

1912 ntw **1*1 c*t* 

¥t%¥ *jtnji «f«rt* new i 1924 ntrn 
nl i awjn n f*cn fPn »men 
itmn new i uqj ¥e*¥ n* net c®ff- 
n* « itwtv ®t^t¥ijf% cfntmt 

tt«1 Icnfijc** mrgrfs (Diffraction) 
na^fi ¥tt* * tc«iflew w-t^ 

inffni *t i to t¥t fitjttt «tnt 
fitt wTOti^tct tf*ff tetii i 1927 
men «t<r« tftcntttf *nf*f«t 
c«frct r ®ftt ft«if*¥ cftttfcfa tnPfft 
^*nt¥ ¥ci* i fffnfitn tnfwft tvir 
r*-5i¥inn¥, ftef n«tti¥tt e¥tn ntn 
c*l i cfiitffc tnPriti *®»t nfn nten 
mt^ittt nfmet «rttn nn ft i <a» 
cfltt^tt tnf*¥ft ntfteti lenfjt ti 

*tft¥ ¥*rf* b|f¥¥ ft*1 (Poiential barrier) 

mfivtcnv nlm sprite* mtnj! ft) 
fetet i 
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■rirfto wm * frotn 


[ 23 m, 9 f- 10 fTOIl 


IfltCl *rwtt? ^ * CfftCff 

fitfTft cf titfctf wflin «rwM far 

fcf:w i nw ft? f*r*iw i^riw fint- 

fifltf (Exchange interaction) 
f<*1 fsitf*f I cutffcwr ftftwlwf- 
5=r cfwr *rHrt« W i 

cftitfctf fffiwtf florw n nftqftftf 
finrtrrt ftofw fiw f*, nwttcficfi 
it*j« Ih ifintf cro« »rKr *c?tn 
f<fr« f <jfcff *ifq * rt wfci wli- 
crroi itmiVi stfrii, cfta rtf* ffr 
« ntf^tfaf «rfipit« ityft? wtfnt 
ftwcfftf fnn i cito ft&fa «c«rtfcwf 
w wtefi ftfl unfa WC? fatf 
fawRY fefo mfeitm cfarwi fffcfai 
clttaf w iw fffwitif iff** fpnr 
iwtf rcm teftm ir cfR cqfaif 
nt (to ift =rt*r orwi mm cw ) 
fffawi *w to* * fr w to stiff 
*c*r i 19*7 >tto nt«cw cnt i sYfa? 
fft-cw Rftar* few i c^n fitf 
TOTfir ftit*iftf wpftcff »ic*Jr cfarfti 
v*fc rftflW CltltCTt—TO foltf 

ff i 

Urflh c«wi cw«r#w, 
cwf ffiftrc «rffiti frtfn «w cfY«i 
f*rra fits ifirw, eftarrt* wtf 
«ff# hi '* mufti awii m 
fCTtfl faftCf faff, 1 fcs* «fffef 
Hftii cq* TOCftitOutfar® to£ 
it*t®tn fit^oi fit ftin i w ito t®cr 

ifirnPtr m tot* nfoi *l m nf%nc« 
or«i fwttf i c*ita rrt^cfi ffliJ ftPifi 


to ijiCfi tmtftn iff 

crow ijrffcf ?Rff ffiitfi f 
cffPn fcwft ifaroi ffH ftPifi 
’jffls? cro untfii frfrf f ftftftfe 
€tf i f MW* to if i it«i ®titi 

ifi® «rf*fc ftatifcir *t®cf «wi ftPifi 
fw ®t nfilfhi-TOii *wMw 
wtw\ f<tlf Vft i 

ffl aF& ® ftm i «fft* 

*t®Cf9 W*l 4f5t« >rf<1 ftu w n\w 
fRtf <ffc «rc5ii <rff ap)5«r«i 
Rfffw ’ttffj* «rntwfi 
fiff cfP5 f^ftr ftfftf ri<| 

®nptt^t fifOM w itcf ftw ftfi 
fff»i ^rttfF f cirf i f Y fun fRftf arifa 
«tfI w f ffftf TO «WRt? Cftf 

efR cfc-n ftfiffi «tf TO?ntcf ffitY 
ftt i «*f^ ftwti ft»f vft cii 

f f ff f w 1 

<fil fawiY cf* ilTOtPt«tf 
fiiftit fww apU-f^rff vlwnr fw 
Wi stfsca* ftfiro ftwtftf^ *tlM 
4* (jff ntci ft^ftf ft«R-vrwi to 
nfifs^ few i filter iYii ifl8 

<ffti fCf IfftTf w IfHf It^fff 
Rwtf-lTOi ftf fftf ftci 
TOlf—TO ftMltftft ifftftff 
♦ttf f f tCf f f tflf I 


•ftfl IfWlH If ftWjFItl frfwi, 





9ft 3 ft9ft 

—1970 


acsifan "PW-tw wji 



* n » frt>i m* (f>r«r *n *R*nwT'£iir *rts) W* W&* ‘ 



?fwi *rrn • 

^cftwwvi 

TOtw w toi cto^ f**— 1 «<h« ittoh 

*w ftf **, ft* toto 45 3m>i w toto «rotfr die* 55 5w*to< 5TO 
fa** ^tCTO *t^« gfTO <*»t^1 TO5f TOTO C*TO *5t$1«f TO**! *<* 
TO I 

foH'tTO—C5ftcf TOtC3l5t5, TO1 'Sit? TO1I TO CTOfcfew-— 
5?Cf $ TO$1 TO, CTO# f3WTO-C5ll* TO 5|fiH 55t *1C®, 

4**—qTOfpf c* fro*, ctoH? ipr—■51 *i*r *wt* *« i TO*t5*fti5 
?«fhf6?j'e TO 5 i cTOft? 54 5 «j 5 —^fatc - !* 5 rf 5 TOf TOTO «tt, C 4 t*fi> 
sfo*—;*i5jftj ^Hfs, to* c^t i 

, srr^tc«i 53 * *w *4«t* toi, «ttTO vrt«w *$t*t»«r TOW*tai 

*1? TOT«ftl fac? ftfa* 5!*t W1 TOlfTO* I TO TO *lM? TO*1 I 
c* TOTO *if«M TO.— 5 tTO% * 5 iro«, cntfltR^ fifW $ift*it * fcTOitc* i 

%*5 TO1M 55ltC55t3 5*tTO TOT5 fcltfl CbW '$C®T TOtC*1 
5t5, TOC*1 fc*5*l « 51*55*! TOTO C5*I1 TOTO«p *wTO 5WC9 
TOc?, to*& 1 cittt* 5? TOfa-^TO TO ffw i 5«*ifass 
TOI TO5 r 55 f 55 i fal *it ?ft 45*$ iff *11 TO, TOC*! <15*1^5 
TO «llfl& TOt« *«TC1 TOC<5 *ttC5 \ 5? WfTO W C5TO TOft TOt I 
5ttTO ^ WIN TOc^C? TO «ltC5 I C5t& 5C*Tl 5t^KTO 51 5t« 
TO 5m I tv.vf[l* TO Pleiades i 5^3 ^flMT*«!t£*lt¥-54 

*W I 

^ ?f«$tc* fro 5twt* to TOtn«*i TO5—onfc 55 *tfa, 

$<C««Tt TO Taurus I C*t$ft*!5 C«ntfTO«lTOt Wtfo 'ftftw TO! ftC5 
iflTO TO* ?fR 1 ?TO wft* *$ TO I 55 ?1f«- 

5« TO1 ^tC5 I 5TOtW 5C*13»*I «t*1«ftf* 5C5I 4 $ 5^^»f i 

Sit* C?lf?% I 

*5t^tc5? ^t*i 51 ftw TO^sts *t*t:*i5 c* 55 •sit^yr* 51 

fcTOJt* SRCf 5TO® ^C5, C5 5^* i»5l& Nt5Jt* 5t5l 'ff^5>ts(^C55 
TOt%ftlC=f f*C9 I fafwi 51*55 I 
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■ttvfai wts * fawt* 1231 

?f%*i sw* fos s*rr® cimi wv 

smi si sot cs$ i tufifa arm *wftwi i mt*tOT fftHftww 
fa*&i aifca ^imrts i «rcs*fcl w WC$ tain ’sw jwfr* 

«j*Cfa otM *i*j **st* to i ss»ifi>fl sts c«rcs$ cst*i ?t* cs, wilft* 
*rt«# *t*i, ct* sift* ststfro« TOnfr* ^ «ttre «*ttf 
sStfl, sftt&, «tfa*l, *fa I «lf« sftci 3*icw ^CT W 
« ap$ i 



3 

^ * 
n 

o 


« 

+ 

V 

‘ \ 

\ 

o!\. 

X. 

vQ-fr 

onft 3 t 

\ 

• 


• 


n *tfa 


vti'fm CTJtftftetcs & >r$ftTO*!lfti ftc»n «itw i ^ ifas 
«ttc«* srf> *t*l Hfif « ap$c* csti *c* f?c* sfro **ot **tmi 
#i*t*tlft« rfhiwi i *& <sp**tft& i^«. f?*-fttf«f f» aw «rrfts *iot 
wi*k ▼tet ^ ft*! fro-fatf** i «t«tfc ftOT* few s* i *ttc* 

^•1 $*, *tocl TOftTOOT* ■*JfT^ « ap^C* «WW *C*fe dPtVftll* fwitl 

*r*f* ft*! I 

stfe C*t*, S^ftTOOT C* »lte*S lift «|ftfS, $tC?* HW* *11* 

St* I S$ft* Hem i1t*I *Sl f *flfa, ftfSl Wt I 49 

smi «rptot sftiti* H i s^ftTOOT* *ftrt 4 * t 5 *tctfe *wots»i 
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*t«i *tei, ^fai-*N?r **fit faster ftffin **t* *facwi 
*rctcTO wi to ** i**in TO<*tpr« *tir«u* tt 
fin toot TOi ctois? c^fatfiprai $fc?« sfaTOTO toitomi 
ttft TOts TOott i fas c*t *TO m i *«**rc* 
to TOi *1 TO* nfaro tsot* i 


V 



\ 


*wftw 


"Itc3f *its, *fac?*i fii:w—-‘tfsTO-’tftsN csfe i ^TOt 
*i$flra m<® *itc* cto *%to* TOw Ttft wt* toti soti i c*fo 
W <£|TO—fa* «t«ft 3OTT Tl *R-*tfta1 i w T* ® 5 t^ toto i 
Wl* «N1*TlPH TO TTO TTOT «UtT TO* TOOTT I 

TPM TO TO1 orft *f?KTO3 *t *TO C«TC^r WIM* TO 
*fa«t* <t ftTO **f TOl TO *fil'?CM Tt« TOT I tfft TOT 
ftTtlT fat* TOUT I 

fifT T1&OT TOOTH fa* *TO itrtT Ttit TOtfl CT t* 

OT* Tl I *tf1 fa TOT I TO *fa«tT it fast* **( «W TO fafa 
*»t* TOC1T, *MtT *» *fT-*1$te'r« **! TO TO« TO *t*T TOl T| i 
*t$1 TCTT tfOT *flTt 119 &C* fat* OUT *lt*tOW fft* TOl TOOTT I 

fa* *fa:*TO cicT *tTO Pt TO ijoti ti i *t«1 ct*:, *fkM 
*fai—frTOini i c*te *1*1 cto fro tot *t*i i ** TO-nft« *<1 to 

TO faft *fatTO* TT*# TTO TOOTTI fa* Tfai-n# ***TO **t 





614 lit® * ftut® 123-1 9*1-10*1 *Mn 

faft TO® *tft£*TC stf I ^f-ti C*tf® * ®*tft fft® a , TOf®te 

fa®® ft* C®& **® ®$tft$ft ® I *R»I TOftfft **t ftVI TO® feft 
®t*® C*ftf|® ®1 I 

®*t3 *fa® w»ii i ®t*i <®*li> «c:aw®tfwii <®|®cto® cfc®tfti 
c«*rfa* ft* faf® ^fa?cf* *t« *fa*R 501 c® *ftftc? *fa *tt<ft *ra 
<®taf* ftnrfafi®, c®^ nwras wt* ®<? *c* *iWt*n i 

oifwc^ ®*t ®«3$* 1 »wfti *3 «3E® C*tW® ct, $tc?« afat 

*fr.fw* irtfH®! to®® i *w® **fat i *tf* m i *w aftcw* 

®e>i®i to*r <®T* c®$ ®rw i 

ft«w *n ®t$t* <Sj® wn *tc® »aw *w to®® i 
®«r to*i, fNtfl f* «itcf ? $ $ft* ®ft®H ®w®tw* *t*rw i ^t*t=mn 
TOlTOtl® 'fifft® ft® i 

■ fefti ®*t*t*r *t»tci® ftft* <®tfji®*fc*it40te®* *w® 

*rt®lW® I ft® ®rt«f ®t®tCf* C® 4 *fa* ®st*ft»i «t«i *t®i <*t® 

*tfaw c®$ I 

[ ®5t*it*r ®twtffc® ®*j ton to« ®c* «®, ®t**tfTO* ftutft^Tt 
9M ®t*lt* &*IW 41W ^WTO* ®ft*«tCf ftftw fat® *£4 I ] 

to*!*®® 


f fsRt? wt 

c%5t®®i *ttwr iti* nwtro® ftfa* ortti «rB^ *c?« *r« -ft? «tft w i 
ft® ’jftStc® ® 4 tt*W «rs® *C *4 <M *tf ft? ftwHtCWI *k®— 
1934 *rtw« ®ftr® ®tc*i *t«fi*t* «r«tft® ®tft tosh «w *cift® i 
c»ft »i*ii *it®tc*w *iftc4n ft® 231 ®ft® i f«a»t4fti ®tnf«4i* 

3»it&r '•itfttfw* w^cf 4 * n% ®-*tc* ®fjfft *w *c« i 

* • • * 

c^tflCHfl ®f*r «i® ®ii ti— 1 'jfato ®cvj ®c 4 t«» »M« wftfe ? ®«tl 

®f*rttfj *f®c 4 —’itft* if ®tW >npr?i c*rc® 

®wi 29.028 ^) i ft® c®w n*r—■ftfitlm ffcftt®« ®tf® 
t«®| ®Wf 30,785 ^l fW 17.000 

f 



fsfrot TOtal*: m TOtr** to TO»i, si ?c*il ftftsfo 
frost? ?l *i£«ni ?fs, TOtfa? ?c?r cfcfrow ?lfe»*TO? ftf*»» TO 
fccroifro ?to «itmil c?foe, c$ftft»H, fWtfl ^sjlfa—TO* 
«r»p\ ^raftfe? ?i Jr *rTO m ferom ?i?$t? to *? i tow 
ftftsTO to fe*i* 3 *ftrenr 3 i"*ft cstTO r 

fWwticroi torolfror? *rofci toTOw TO wb TO?1 to* 
fta cto* «rtf^ i cto? c*t? fesc?* «ki"W—cwf, cTO TO ?1 tW»ra 
tft ctoto to w ?ft s w* sfa toto to fi, w c?$ iftr fe* p rTO? 

TO &**&$* ?TOfofl TOW C?TO TO *tt* I TO ««w: C? *tTO 
*«ff% f&ft^TO ^:*[*3|fTOfl Wf* «fC9tM Stag, *t? ^*1 TOO! TO *JK 
fTO 4* ?TO? rol? *t*V*1 I 

’fttasfft* *rffti >s fcra faro 

C? TO $-»!’ W TOTO? TO l % 9 tl»ia *$fa MTtTOrtfSl 4 * CTVH 
fro ^5 ^jtc«w cw* ?r?w to ste ftw «af c*rfa« 

TO toto to* to f?«%»R i ro*tts cto TO ?tftt* 

TO *TO? TO ?tft» ftW C? C*ft*?« ?1*1 TO ft*!, Sft« vfl^l TO 

cTO faft c?* stt?? *sr TO* TOwi TO TO^? TOt? ftc* ; TO 
to toot ■** *tt« cTO c*ft tow to? <it« Toot* TO?tft?^*t? 

WOT? fss? I wfc *t?1*tft ?TOt* ^fBQVV, W C?11 ?tft?W— 

TO»? C??fc »i:wtw *'.TO¥ $TC1 I WPTCWfc *C* flftft* TO ?OT 4C4 
W?OT? I ft* Mlt*lTOf^ TOffa&l ^OTffOT* I WtW? **« 

4*&1 TO ftCW OTtSTO TO 4V CWWI W fTO 

«W1 ^IfSC^ ^iFf^l CT f<^JC»ll ¥lwtf«r, "®1 
TO*r®tf=i ^i**rt«? TOftow i 

Mim«ifs[ 9 ti\*\ ^cifrow i n^Wt chc^ «rt^i 

TO « f (row SpTO c?c?« c*rti « TOT» Wf f? i *ft ^ 
«tTOT TO« <11*11? «W*TOTf 5t*r?t? fOW ft f?TO «OKf ? a^CT 
Wtsft W, TOItfcl j*1%9 CWftl CTO C? ?ftw, wtw »1? 



616 TOft® TO«ffTO 123* 9*-10* TOn 

unr wtfro c«f «ul «u*rcfTO c«iw cto* fffw ®tw ®*TOTOf"i 
cTOf c?to *jtTO® fawrotA ^?®* ®t* ®w I CTOf <tti:®T®tii C*i% 
*1 TO, TOrfa *fwt® ®t*c®tw® ww i «rf®fi> c®tcff TOTO® ai®i& 

TOT® TOTO f®lSt® (Membrane) TO?* TO® I CfW TO TOt?®? 

?trof?® «rfa?i«c»ft to Jr f®TO fa*? ? to MR? f«®t? * ?ftwi 

«r<wt? ?c*r £?f if®® f?®*-h?c?T? ?? i ^ f?®?-fc???T cTO f®®tw 

f*?r<«fTO?? ?? 4®? c»ft farcer? c??? ®rt? orcw toj ®tw ®w, 

<irofT> toro?? fro ®1 c*t®l TO® i *?i ?f®, ®tw? TO? ?t? <?®&1 fafc 
*fa»n i srtora to?? Jr to*? ®f?c®t?«f*T? f®®? * ®fa*? to c? 

f?®?-fc???T, ®t? VR ?&C®!1 ^S C? ®C® fafWt? $<*? TO1 I 

®¥®:*i? Jr ?® c®tt?? TOfW c®t?®fa*'S f«®? ® ?l$t?? 1?®?-fr?c?T? 
*fai&l ?C? C?®f*I? *?T fa?« far*«t*t? ?tf*T® TO1 » ^ft®tT? fal^TO? 
C*? *tf® ?f®C® fa? c4iwl *W ®*5ft CTO fafr? TO?? C?t** 5 T 

?c ?11 w.*? TO?? ?fa® ?flr to ®c? w, ®t? ®t? ?t® fa? *tt? 4*$ 
?r® ^%? fa* ®t* ??, ®t*c* faM*t? ?t?®? ?fat®? TO** fa? 
c^tfc? ®t? to®? <??? ?* ®t?y®, ?tw? ?%?®t? to ?t®(» TO? ®t® 

^TO® TOW i 

br? %n ® cTO-fai* 

«Nfa*c? fro? tsto*?? ?w? i «?? ®c* f^TOTOt^ s*fa*? ?t*K? 
c?w? f?f®« TO-*r®rc* to?*® f??r?®?c«r? **$ ?? i c®t? 5t^s? 
?pf®r ^1 *ftm® cTOtf»rc® cft^ cit^ TO* TO s TOwi c»r«f»i R*tr* 

®t® *w W\ ^ fa$TW* TO® TO®1 TO 1 ■• CT 

TO vfi^ to® fnf’T*^ *F«1 5*. TO TO tCTOdrotfrotTO (Electro¬ 
cardiograph) l ®f®TO C*C® *tt®®1 TO® ^ TO 
TOtWI *rf%*f*® »ICTO* TO! fiwrt ®*TC*l* *% 

faff® *fl ff I ^tTO ffl&f faff J|®i> *tTOW ftfi»! 

c*t^ *Ftf® ««fW OBW Jr ®»!CTf TO* ft* TO fro f*tf *f®c® 

*W CTO TO® l Jr TOW* fcu Cf «*tfN ^® TO TO®, 

®1 ®to* *f®w Wf ®:* i TOt* Jr ®to* *f® ®Cf hfif®® 

*rcwww ^m—w ncf® ^*n« ®cro ^<’TOr^»fa faw?w writ i ^®m 

*• 

afifaft Jr ®?c?f «rff® fair-r ®w i lift faic® to te*!® St®tf®«frrf 
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» 

(Electrocardiogram)—>TCtTO ECG ®i EKG» X* WW 

ECGuw *■*(& firfft <i*ci® n< CTO *TOt* «TtTO ECG-** 

TO®f«* m ®t*i ecg c?w f&fta®* ^r® to®®, *®ftw® 
cro c®t* to® f% ®n cro c®t® ®t«»i ECG *riNi *c® ffcftw ®* 
c*w& c®t®lfr f®«f® *®rc to®® i 

TOOT® ®fTO® f®$*W fafa®* Wt® ®KW C® ®I ®T®®t® *®t*®, 
TO srm tawta*®PrTOTOI* (Electroencephalograph) I <4* ®* C®W 
C® C®®tfwi *tte®t ®t®, TO* ®»rl *® $C»l*d|t4®CTrTO»Tt<atr® (Electroence¬ 
phalogram)—’!^^ EEG i TOfa* citn f®®1«ci EEG-4® f®?®* 
w ®r®c®i TOtw® c*t%, cm ®i cTOl® c®fr®t® f®$<w fafTO* 
*®*t® yt* *[®* ®®r f®ft* mrci i 

®TCltTOtC®® gwgk 

TOtor® cto® fo®:®® f*$j®s®w toffa TON *t® cro® ftffe® 
TO-TOJt** TON ntft TO I ®«t® CTO WTO wftfTOl *TO 
TO*, w® cto® TOstTOH ton f&f*<®c*® ®® wnftTOl f**t®i 
®rtTO® ^rwl»f®w TO* ®c®fc ®t®t®i *r® i 4® «4*fr ®®*TO $tc®r® 
*®1 ®f*T I TO ®®® ^CTOfTO TO1 ®®, TO® C®1%® C®t*® 

ton aN** f®®'t®4 *a®t® tar® f$f**®l-*r*fta* c® ®j ®?®®t® 
*®1 so*, *t rxs <®t«ft® ®ff^picw *tfa, ®hf® ®t*t af'ff* ®f®®TO* faffe® 
f®®® 4*$ TO f®«f® *®1 TO ®tt*l cfr*t-C®*TO® C® <$♦! ®1 

®7®®t® *®1 TO, C®t ®*® fTOt® df TO *®J ®f** TO TO* «4®t 

to w TOJt® N«rc® *®*irf* c®tttai tat® c®«ft mfk* ®® i fsf**®* 
dr c®ttf«fro f?c* 4*®t® *tf*c®$ c®t*fr® c?«® *®r* 

WtTO ’ttc®®l «lf« ^T®C®r®'<l TO® TO® C®tC^® c®r® 

®tt¥ I TO c®t^® TO^t® ®f® cm ®®, <»1 «rt® f®f®r®TO® 
siwt® TO» ««tfl c®t«T® 5e"»t'TO® »f®r nH®ftar ®*c« fef®®®¥C®r 
CTOt®t® ®I**1 ®twi C^t® TO ®f? dr TO TOt8tf®V TO f^ft®TO® 
TO *®, f®f® ^1® fsf^!» TOTOt® TO® ®CW wt «1 fn®l TOC?®C®! 

TO®® i c® f®r®t® fcn* dr to® ®cv® ®®i ®t®w, c®ft® TO f®f®ir 

TOTOt® TO TO® ®t®m»ft TO f®r®^? TO®® TOfaf® UB®^ C®® «®r® 
TO®® I TOfrWC ®® f®fta! TOn® CltTO c^®® ®t®n 4®? £®fe 
14 
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fslwt* c*t* cm** m* to ft *t, fcftw wfcro to* 
^rnstc^T wi **c® ♦fti** i wfa wciwrc** to f&froc** nsftft fane* 
^ to* w*® wft i 

*r*fro* fe*r* towmc** era wcto to wtsifro w*f*t« * 
*IS»T TO Wt* *tf**r£ ‘Stfc-WtO *1 (533 Tfil wfc*j) *t'.* 
05 ^ ** *H*t* **1 *® I TOtWt* Wt* TO ifc ®I& C?C** 

*t*C* CTO$ W«faa W ^$P!**t* *ft*«Tt* TO *t*l A to* we* 
c * ft<w froi-wwi w*fty wl w *e*ew %c»r^S^>rfw *fc*fe® i 

ftf** 

cwft crHft* w*fae«* w*w1 X&. wtWw** *r*r c*fc w*wi 
fai1*i wf* we® tewwiftw to* wt*le*j wtap* *i*wl *te*» ®f* 
w*wi ***** **, *t*CW Wl WWt* IffWfW wttttf* we* *tflf 
*T*wtcwfc oif fr wfct *twew *te* *14*fi> wtewl to «efc i 

W^C*tC*t* TO ®fa CWt* C*tit* W^facW* WtetfoP "*** *Jt*W 
TO «ttCW, TO CW &1 *t* ewe** TO fa** wfast** I ^ C*Hft* 
TO ^ wv"t*R-Wt*f *1 (*r: 619) ftftw TOC® i WlTO.TOt*l?t* TO 
<4* fccwwift* *®li>c* weft %5 TO fro to w*faca* to 
TO® to TO1 *® i *Ti£tfr-5tfas «tfa fro wtfaae* 

Wt* WtWtfi* *"i*R *Wt* «tTO TOt«J TO l ^ *** TO* *J1*t* MA 
<*ft*W* TOW WtWt* TO *tTO I 

<tt«i wtc* m c-rtcw*, TOw to <uw *i to® toc®, 

*1 WtWtC* ^*® ®CW« *tWCW ®C®fc *tf**f<W TO $tC*r* WTO WTTOJ TO l 

®t m cto wwstfft to *f*w to mm **e® **, $tcw i to* 

toi»h fftfa* ®* ^CTOif* * *J*TO I 

cro* toj c* ^ *tro ®ftci, ®tw* *c*i cto to^* 
*d?Cf f® !?i ^1 C®tTOt^9CTO f%f*^nf® *c*c* ft *t—cro**l^« 
cwfc & ** Wfl **«t* we® Wtf f t»T TOtTO (Ultrasonic) ®*f *T^*t* 
TOl **« fa 1 ***: *tTO TO CWtft TO ®1 ^*1*1 W**t*TO 
WWJ® frTOtitl TOt®* WTO* Wftft Wt*tW TO-WTO* TO, TO 4* 
TOBt® TOWtf® C<rf) I ^ W WtttCf* CWC** TO *TO^ «fC1*f 
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1970 ] fcfwrtl fccawHam 

to® ton *rcroi ®toi font® * mtvt* yen itrci toifift® 

®**ttf®» 

^ c* to* to crot* to wi f in', cro ir *K® TO® 

fa*t®R® TO TOT I €* f£f%<*1 ®tTOf® w TOCf 



«svTO->ncti¥ *ra 

<«! cTOi wrti 4tc5 ®ttf*rn 

4C7 95«sfHr«« to my* TO «i cw ®tnf4*TOt 
<rti i?,ooo citw «* n *iuti vm i 

4T TOtt *tf* TO*®fil I CTO* CTO C* «rfiwt^t *tt«n 

TO f ®tt* TO* TO *ttfo* CTFt?1 TO CTO W TO « ®1HfJ 
CTTOiftr «rrotcn c*tw* c*ffat* fit c®t®t cTOr *® t* ®t®« 
®1C® *11* I *tC*f ! 

c?t* frfara ®c® TOw TOfe* to nttut totoh to to* i 

* tw®fcf*® ®Pnfcfct* mrf c® to toe, ®i to* ®®®tw f&from* 




620 TOftlTOwfilTO [234*, 9*40* TOt 

cro fMw ’TtsttJ to i cwH c*TO fw fa frrotf owi ora, c*fc faro 
*W TO? *t*1 WtCt, W1 *W wfarfcfrtc* TO"® toi «rtwn cTO cirtta 
CTO fc*Rlfafa cm WfHfcfrtTO WRTO WtjfWC* fafa* «TO* 

foft&jir to fifww wto wa wro* tot wftw art*fc to wtfTO 

C*S I cm cm CTO CTTht fMc** *19 H C*f$ ffcfaWCW C* 

*rc* *m wto m, wHfe&tw* >iwi cro TO TO **ro w* *t i 

CTO C«t»ffc¥ TOtWTO Wfl>TO TOt* *V9 OFtWRrf W^StCW 

toi cro*i c*t* w* tow i to* faw ctfifa *facw* **j fro ft$T«.*TO 

•ftfawe TO* WWW* Vf^[ *J*Wl WCTOI TO CfftTO C*t* *** ^ 
Wfl 31 I <$ fafRTOt* *W TO fa»ft WtTO C*tfo C5VR1 fro 'Site* I 
c* to* mwtwj ^ fa*?<«tTO *it&twi **, TO TO *croc3itwjt*t*iwfr*i 
(Electroanaesthesia) I *W TOtW* CTO* *tf*tW **TO * 18 ? t 

*w«: fsfatTO cro fcw^fro* *tTO to CTO CTO cw, *tTOw* fc»i*- 
$f** wwnffa toi cTO wt*f*w w WfTOw* w«n to* TO TOt^ TO *11 

W*W*W* 

«TO1 W* ftfcfWTt* fwfWWT. ¥f*TOl-9 


sr^UFTC *t* 

*t$®H, C^fwfTO*, CSSR** TO WtW WTOI* ^ I WtTO?* f*WJ 
*tf*w* wtwi-mtfc cto *[* to *t*t*w* c*itft* top® wtwwtw «** 
WRW TOfa CTO I C^tWWl WTO WTO TO, TOfw Wt^WW CTO TO 

tor w wtw b®fw *cs* i w*wr fait* f*t^w* n* cto ntro? 
cro *tfc»iTO wtw ***t* wtw tef** tow wwftw* wtTO*i tow i 

•A *faw* wc*w wfawjtwite ww^fa to to *t*t*f*w 
WW i tow wfc w to fiw **tf5l*t* 66* i to «tniw^« 
fwi ^ <a*ftw wtftfwwnl^i ^ wtlww wtf^wtww wttw c^wtw 
wto?i wwftcww wnwflwi am uwtwni i wtwfiftw ww^® 

New YorkCTONY«flW WjWtCWJ^I London-^ Lon Rfww NYLON 
wwr^w TOW 1 m tCW w\fl5{ WCTO TOfW Wt^tW TO WC» 
*(Mta Rfwa cro =*t^*R 9V.9 wtew witwtcwi TO i ■ 



C>K*lTOl*tlI,197Qj KtWff* TO 6^ 

*r$t*i to cro cici, m wti to ci *1 toi w n, 
TO TOr lt*TOl TOt* »TO? *1* I *1, lt*TO* TOtC* frtTO 

fawn W9 *1T1 C1C* Itl TO *tl*Cl« TO TO! TOt?1 TOTOf 
TO1 TOR* t5 TO11 TO **1 C1C* Hfi TO TO llltl iTtltCl 
TO fcnwtfh TO»H TOtl Itltlfo ^5 Cl%, TOJ* l!TOfVTO<fff» 
6 C1C* 7 atltCll TO* TOll* I TOTO1 TOl TOtl*l If* 1* fltl« 
*W 11 l^Bll TO'O cart*, *nrfl^* * 1^*1 TOl 1 «J Ittfl *TO 1 * 
**iti wt« *te* «ift *«ti i *ip *mtn *i*ti »r*it TO*e*i toi 
«$* «cii *fi*tft i to* ititii **te* ** in*| fctro* **i im cwi 
1CW *11, ff t* Itci I TOtl **t* *TO ^*TO TOTO1 TOl <1* W I 

*tTO TOlff, TOTO1 TOl *»1* TOtl CTO TO* 11*1, TO1 
vH* *tC*lf** <9*1 114 I TO 5fl*TOl toll !<? 1* TO 1C1 fro Clt* 
CTOWI C*tl TO *1 =fl I *15 Until TOl f?Cl > *t*ttll *1*1 
fcTO to WtOTl *tl*l CW 1* TO, C*TOTOl«lCl t5» TO stiffen 
Tow **fin TOi—TO ni*te* *te* to c®tei wti *TOtc* 
to to CTiti *nr *tiiti ift**tci TO *ito *<ici» to TO 
uti c*«t n i c*ifi *titi *faTO *tc* i **tw TOtl cto *tl*R 
*1 W* C*ftll TO I TO TOC* 4* WtlH ClC* *tl <4* *tlTO C*W 
f*t* *1 *tfl*W 11 * *t*! t5 TOWfa t»f*Cl Itl I 

TO*c=w TOl * 1*1 TOi *fi*t«t 1 4 $ to ki 1*1 wti 
*t*lri« cii 1*1 TO TOtoi TO faei TO wti t 5 TOn» 
*tn m lie* 4* toc* cw® to =fi» wti i*i*ti *ew *tc*i 
c*tit« ciwi <f?cw 4*$ fcm faTO to itn TOwem toft TO t5 

fHTOt WHS CTO cil f*tTll C*t* ltTO« lie* srl n S|11 *15 Itltll 

TOi *1* TOt* *iei* *c*e*i to *ie* i it^TOi *tc*i itei c*t* <ro*t 
c?nti *fcit** n =n« TOi *te*ti f*i*i cto itie*^ TOtoi 

*t* tsfro iti i *ei ci%*i itic* TO to cro <nci i 

*nre«n cro iti wti *e* ml*cn *t* i*fi *iiti *fc5li 
TOfi* *C1 I 1^ltd Central Institute of Fisheries Technology 
(C.iF.T.) «ii*TOe* *tl«*i* to c*t*iti *e*TOilt st^iitddi 
*t*TO nt*ie* fif*i «twt*^i *te*« *titdl ie^ \ 


ftfaTOit* 



500 TOf >r*tc* it$cw «rtH1 *tf«ft* % v\ i 

«rw., c^tnn ifr % vms vs it vm vs ? 230 ^ 

«mfafcr?*tn sfritc* vyc* wr** ^1 *t^ 

fy\ 1 iWtetw to fats w cw *|Rit» Ftulw 

jin ipr ici w 1 *fWNr ilto qftft"i, vn wtfit to ** c*i 
»rnrt« «rtvn *rfwti fro 111 

w*r «fti 3* c«rc* ’mfaft'Q (i 6 io ) hr «rw 

cfcfariM faflftwrc orw ci, ft? cw wm 

«it* to*i citfr ^rft «ew *rtito st?i^ Stw vtor 1 

c«rc* «m *rt* fa*tt*i wtfw ’br ihi c*ftww * *tf<[St >i^c# 

ititw wti w 3* 4to ciei 1 

wtfw ^s ciWt* 

^rii v\vm fe*tT5t*tw srafr aR-’tf eves urn* \s, «ap, 

1TO, ( dtofa RWtfB Cltfr <SR ), «tWl W"*tfo. ift, l&CWtl « 

ci*tp (<*i«fa cw vs ^itBtOTi <<$) «*rc hc*ri itifci—4ft «rt*ic* 

*^fll VS I 

*i$ «itiOT intfi Rtoftw topw vs 1 ^rf* cm vs art*, 
sdHTOlW «ft* CT^l* Ctffr TO5 ffartwfc f«t*«1WtW. 11 Wtftf- 
wfft ^Hljwr vs, cifc faro tiwtn f^w 1 

Rfttiw stwtww to new *wfs vtretw iffy* utzs, 
itew f m istfaf 1 

«fl*fatt»i wtfatito fa «1 to «wtr fam w ft 1 
w vfttw iwfaR wtiero *tf!i n wro Bt« wt 1 

ciftn c^t«f vs, w u(%wr frn *t*n ^ 1 

^tC 8 I 1 rflWB C^CTO 1 : 86,000 —nftWt ^r, 41 

«rti C5»t 1 to**e*t tri* 6xio l * *i^»r *1 

lew f*K^ ffW Cl ^1^1 W,!» 1}I»[| W l»f1 W «nv 

^ItWRF-TO I 
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ustfan 4 oo c*tfc ^it=* c*tcifw *, 

«t* $*rtw *& <xi* *[f*lto5 «itmt *w* *mn m& 9 faftfe (*i *** 

9 ), ^ (W fl^&lW ^W Wi«* 5 1 «tOT 400 

c*tfc new* 'pntw 5 qfci wto? *in, nut ntfwct* «it«itcf« 

oitowra* ufa i 

stfttf* tow 

<W «iw fe;kw, fa«rw*w ^tw W wtJiil nt*tt"t Jfcwwlail ^ 
fTOt*r ntfoi <hm fa 4*sitai cwtStf* 

WCiCW ? «rt(l&W W*t* fosift* ^ f?C3 fwwt* *r«t CWC« *ttC* I 

cwiwfa, ft raw? nu *?lh \e*i*cwcw *t4* 



«rtii« m 

W* era n *«t : 3f c* tfr nt^ii, *s-6| cwtfe 

*tl*i. *ffnV-9 c*tft 30 to *tH w—14 c*tfe wrt*i, 

Wffft—48 cflft I 

Tf?tC<* (Element) TOftJ *Mc<* W C*t& 4 t**t* *tl n^Vi *W *1 I *t* 

4*c*tfc4tw<iw *Z9 4cst«R ^tnwtut—15 eftw *t 

frtol, crafct* *111*?#* ^zw n i 

^Wen entTOW* wrten ton fr*i& ^ i *tncn ^ era wi 
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«rtA jto tow TOt TO*1 TO, TO* Tto c*lfc cTO 

«rmt to, &fc i to*i uf v*\ Ato *wb «ttfi i 

cto swcto $*. 35 tow 3} c*rf> jw (*n *?* 
•m\ f*TO «hto ctoi ra ) i *«& to «im#i to i «trti tow 
t»ap 6 j c*tfc utto jw, 9 wtft 30 »i* TO toi 14 c*tfr *t*»i ?w i 

6J c*tft cqt* 14 c*tfi> *t^i «rm^*TO $*\y? 

totoi cto *tt vt i oft vsrotft w tow to*i cTOwto* ‘*m«m to* 
*1 ‘*rt^F w*fc* to» i ww* to 48 wtfc jft^w Hal, 

to TO to iA, sIwto, wnp * tuto iprw<row w% *w topi 
klTO I 

•(Mhr atfrofli 

TOW TO*1 ariqjl ‘TO1* TO’ 4«ltTO TO*, T$ CTO 6\ c*tfe 
*ft»r ijw tow *ap, *w TO* 14 c*tft nt^®i *pi tow *w*i; TO 
tTOTO toTO TO tot v era, *ii era 9 C*tfi> 30 to jw 
TOW I «ftwi « TO aftTO WW W Awfa WtTO* 

»CTW, <71&t TOW (TOM C^t*! I 

«*R CTO1 TO, ^ASt* 4*Aw W TOfTO TOW «TtTO® TOW ArI T 

TO s sflTO^ 51*3 TO11 fw w, wap w»1TO1* «r$mi 
JtfWlTO TO 3 * TOW I TO4, W'StTO fro TOW TOtptpr *tf=l 
sft-'swlfcs TO CTO I «TO *fA^W* TOHfl *"$TW *fraw to **TO A»t 
•n, fro «'.|-TOt^f i fcfowtfto to, w TOTOrt, wtrtft c*to cw 
TO fecki, croA TO «ft-TOrft»CTF Tfltwtw* »rtTO^J Aw 
TOw ^fcn cw frewf i atfSwtfa m cfem ^cra TO^t^-TOTOi 
(Photosynthesis) i 

*fA#N ^t45tc«r ^i TOjraw c^H^nil 21 TO TOw^ TOW, 
c?r^1 TO TO« CTO$ ft*f 5(1, TO <«CTO —^cm TOU 

hfM *ww i 

«tTO «, ^Pwi ^[Wtw 300 W 

TOrM ^ftiw TOtWfl nw TO*I ¥W fettCTl TO 
•ifNrtu fViAw w TO?ro ^t=» ^flrcw^ 

^1 CTO «f% to ^t«Tl fw» TO TO*I ^RtTOfl 
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ftsttw* *m «il-w«tHc¥ fefro*i m to «itro TOtfrto 

cm ftp* I 

*twfe watts* «iWf *1 *{» ^ TO-TOfe® TO c*w 

CTO C*KtC* «ftt1* atfejTOt* *W TO %V ft*tf— 4**S *1**1 **1 frf 
TO^SfF ff»f 511 I TO St*ff»T C*. $ ** TO* TO-^TO® CTO* ( *tW C9W 
TO TOtC** (TOc^t*!* *fl£ Ft*t *1 ) W* *t*t* ** TOItfy 

W»1 *1 «ttt1* 3fTO*TO* fa’f$* TO vfi^f <ft»t qpffaV ft*t* 

TOTO TO** &«* TO*tTO TOCS I 

mm: w*i* TOt»r c**r *tf**r«, TOcto c*fe, TO TO* cfTOI 

TO i C*t*H CTO, W»t* TOfel C** **CF-*i$1 *lt*T ( cm* TOfe® ) I TOW 

STOI* TOtT *1 *tI*TO* TOtWSW TO fTOc? SWW* TO, TO«fc S*C5- 

TO TO *C8* C5*t*1 I «TW., wqw *tfa CBU^f CWI* TO *t* C*S 
«4*fc TOtft TOTt** TO ‘TOTO* V* ; '**'0$ 4 TO*F1' **, m —fin *WW* 
faw* cTO «ro»n fa-s** c=ife i 

*tfe cto, wf-to m *tw toi **TO *tot* «ttc«i* atfepftro 
TO* *1 W *ts TO *fs4t* swf I infel TO ?1 c*1*ri TO, *<R cfefTOtw 
cTO, *TO1* 'ifrTOC* TO CS*P«ttWt* **W TO1 TO1 $f*f TO* TO* f*lf»T^r 
TO *1 to * 1? m: <jj*fei »j** ** **w* fa**c*TO esc* cto i 

*** «U* *TO *TO* CR*TO"t CTO fajWW **fa TO fetal *t*£f 
C?t«t TOC* fe*tfa*1* fa*1t<1t*fal, TO TO** TOOT feTO C*t*fft»H C*, 
'fiTOr f**tfe TO*I* TO I fa*tt*tt*fa ‘TO* *TO sfatTOw* «t*fo* stt*- 
TO TO i Toot feTO me* cmfazvtf, =ti **fri *faw i mm *c*i* 
1*TO *TO TO ’Bt* *f*5*t* <n^*t f**tfe TO ^[*TOC*VTO«t CTO 

f*i*crti *t*i *5f9t4c^* c-nmv to to to c*c*« i tow 

V*fa I 

TOtf*r *to* sTtw 'Bt* f*f*c**tw «t** *c®* f*TO c<tc* c*to* ^fvr 
*C*Cf, <i)fel ^tw «tt* flltf l 

*»t *1* «ltw ^fa% *fe ^r®C*^t TOC^ ffeltlfeff* C** 
I *(WtW atlt 4 !* **lts? ; Vt* ( *?rt* ffeC^F ) TK3? «ftW* 

«tfj*, to(*c^ mm «tc5* TO i 

ff« 41* *t?c** tef* ^*^faw **tTO TO TO to? c*tai *** 
•ttifewf, WTOTO TOat*1 «mTOl TO ^**19 c*%, 400° ffedft c*ftc«at« 
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fi toi cf% i toot w* om« «trfi wfapt? fcwtro w ft nfct* 
w* to i mft ftoif ftijww to to? srt^tiwfJi <afc i 

«tror to cfto cfiaifWVmt ff ft, w?9 ot i 

TOft aft iffet TO1 ftof if* TO, TOfaWTOrtwi 

wi otto w ?nr i 

TOKTOF«fetra 

4<rota fa «troi «mi> to tof fat* to« r 

^tFttFF C#WTO ftoi %\% fai 4$ ftqnt cTO wot tofw c=fc CF, 

wnim «miTO cft^TOw fhj tow toff c*ifr sitoif (fi ) 
TOw toto* to ‘CFtawn.’ fat* ots tow <?$ tof* c^t<& 
ail stow tow to* to ‘^f<hV ftof <si? *noti fto i •ffatt* «w 
tow tofi cFt*tfa? c»te to 4*«fro, fw «icff fa* fro (Ft to ) 

CFFF ft* TOFtft flTO ^t!f, FtW *tF1 *tCFF ‘«rttlF TORI* 4C*FtCF 
TO# TOW HW I wr« *|fa?lF WCH tf* Ft TO CFFtW TOW 

OTt*wlWwF Ftc*t «te*t otw! *fRi^ f^cw crottawwF «faF*ft 
^faTOT TO CTO I 

TO *ffaftF TO CFltW Ft'.* TO-Y C*tft FOT, «rtcn ** CFFtpi 
TO C*tft FOT «f#W, TO Ft*W TO C®1 TO TO TO* FfF TO I 
TO TOT TOTO TO F*T*tF FOT t? CF% $[*16 TO FtWfcFF CF% FF I *tl*l 
^fa$tF TOW CTO* <&****, TO 4ft&faOT TOT «ltl FTOten^^ 
F*WF TOMCF Ft*1 CFtt&l faffe* FF I TO TOl «tfaCFF C*tF ^*1* «fFt«t 
TOtCFF TO CF*. TO F%F ft* CFt* TOtCFF flfo CTO far® Ft** I OTW| 

uwfa <tro cTOtwtTO Toff fw tokff *« i < 

‘f* 

TFTO TO 



Xw 

11 CW-faftt-tM-TO *«jtf? fro* (Operators) TOW 

3 TOitfo* to Erto *rcro to fo TOro,i, 2,....lO^pfaWf 

**1TO? (frfNHH: 1=3*X3* x 3*) i 

2 I 4 * TO* TO *(3J | TO* f$J* *f* W* TO *r*\fot cvt 
WtTOtft TO c**f, f%l TO ftTO 4t«Wl, «£IV 5^11 TO f5»CTI I TO*t* 
TOt* C*. TO to «tcn TO **TO W*l* C*«f fwf*w CTO cw i 



c*il to c*<t 5?t i <7t* sfafcc* ( f&:u orfc^T) *!TO TO«Tc*t TO TO fro 
4* fi*tW* *ITO ST&tTO *lt?l fa 5(1 I 

3 I TO1*fa *Jt^ C*tC»H C5? TOtTO I *?tl** TOfTO qfa 

virojj «toto afafa?» ftft *tc**r*fa* cs*li>r* fcfat* wl?tc* 

*n»ri 'f *rro frfat ft.ntc* <ic* *tTOm to cww i TO c»j* *w 
jUffa fro CTTOR *tOTfotfW I CTOt* TO TO-Wt^CTt *1*1 C*t* 

20 *fiPf1 fit* <f^if TO* I fat* TOW^frfl-WlI TO 
f¥C<ft <*, C*C* <71 *tfTO ffct[, ft* To fWI ** TO *tCf TO« I 
CW *WS fa TOTO *W f*®l ? 

4 I fttt* CTO *t&* TO« TOTO CTO ** *fa *1*1 CStWtffa 

(Cylindrical) TO C*C* CW TO CW1 *C*l11 *W* ^*ft* «W*I* 
TOvi to ? TO* caiTO* to to *ttc* c*, *rtfi> 

w*£f *1 <rotfTO *i* w c*r«*l ct*, wf* TOTO **1 wi 
C6*1 TO cw^r =« ! (*«* 629 *fit« ar**J) i 

__ *rTOf«rt* CTO* 


fTO, fitatrot, itfafacfa* 



* m 

«rtf5tnr «itw*t*r w»to* fwft* 

<Wwi *w* tora «t*K% «isf i ^tr* Jitofcw* wi *mt«* 
»rc?f wr fife* >ft^tr«Jj w«r«r tefa *n^ c*zi$ 

wnt* i tot* <2f*r»fjft«f»ic« ^tcw ®rtto <sto*i, *tt*n-wt* 

«tfto*R "ife *t#*t ^SJtf? m to* to*i bsfa m or*tc*i 
** i dft *** «*)*&! *ai jrtrt 4itw «rti»itwi w*l i 

TO-«nn *s 

Stfa* 3C*? «H5tW fiw ^ft*lW TO 4C* *!t*KTO* cw cwtc^tfl 
to *t**i *ffato i *t*t^t* *Htro* *tf*r *tto ww 
*t*t*t* ^«rt5?*i cto *«tw$ to s* c*, «?toTOs 5 gt** wt* 
i totoi to to* wi* to* fcto* to 
fro* w^twi w«nn 5lto to to* font** sfa *m i vw 

«|t J Nt'e tTO1TOC<9* TO TOfe fW «m* 4*°s <*$ TOTOTOS *to 
*lttal *ft$t* TO* *1 aftTO* TO***t* *TO iiwtl I *tw 



c*t*tl «rtc®^ c*, *ttt* c*mi« to* 'SFfee'ttB* *w «ro, 

*t* to ^iflte ** i to** Sftofcit* fawto *tc*r 
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**tto TO*t *t^a qfcsn «r»j^ *nro *ttfn, wrcvt wtf** 
TOtcm «tf ® to WTO nptc** «rcro *ac« ntfn i 

«rtTO **fcl mntal apffaTO* ^tcWl* (Audio Oscillator) I fa* 
fasten c*r*tR1 scto i c*tn*, * 

**fct Srt*fif^«w (OC 71 ni AC 125) TOttnj <4$ spffaTOn **TO 
**1 cat* *ttcn i fan *fnn^TO ctoc** TOtcm ***r-toji 

**twt ni nt*t«t cnc* *ittn i *$ npro 5itTO*TOnn wi to *ifnstto 
*o» apffaTOn *.n? *cn i »n$TO *1 ncjn calcar wtl 

fe^rcro **ntn *cw **li> ns *itc*a toi to to ton «rTO TO 
arc* TO "»ft*Tnfa* TOfan *tTO (me* to fro sfl TO) ^ *itc* 
^to ntm ?n, Tow *uTOt*n TOTO TOi* ^ nro c*ni nftn cn, 
cTO fnwn **TOtr*n ntnt TO <to& ness? i TOtn *TO1w 
TOn*^ ?p^5i *tm to nun con' , «j® «tTO to ■unra &tos fa* 
*tffc sen i *w* cntmi mn, cnc* Ms fTO* *«*Mtww -in? to* 
*Te*n TOe* TO*i *w i ^ nnTOlM ^n *tol c?<tt 

cne* «itc* i 

*i«?1 tot* 


n*tTO **« 

li 0-3 x(3-3), l-3 e x3°x3 ; 2 - 3--; 

3 = 1^3 nl 3°+3’+3*; 4 =» 3+ |< i 5 - 3+3’+3* 
3 3 

6 « 3+~ ; 7 — 3+3 + 3*, 8 -3x3-3* 

3“ 

9 — 3+3+3 i 10-3x3+3*1 
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2 I wfufc TO *W* TO ( ¥ ) fwj I ( * ) fwi C?TO wft 

W tot* *ttro 1 



3 1 c&c? <*?* to* nfatt fw 26 &w 53 nwt 1 fern* to 
cvroft 4 * c«* *itit m 1 

4 1 fa* wilt cstTOfe «KC*r* 6»r 8 =6»R a -54ir I 

$fa* TOfa* «KC*I* 2 *~ (3r® + h s ) = *— (R - 3) [3(R’-9) 

+ (R-3)*] — **R 8 — 6»R* + 18» 1 3®at* C&tftfff «K*f « $fa* wiffar 



# Wi CUtfe ^tWi»R*~36*i TOUTOn* jwR* cTO 
*tw fww *i»ra wm ««w to 36*. c^i <*** v *<r< <A toctoi 
whi tot* *1 cstwti *m»r* fcn* ft#* *to sn 1 



'2W « &W9 

TOT 1. *TO* 9C& f* TO* r 

c**i mu, TOprtTO i 

tot 2 . tow cm 9 W c*to Ws 9909 * *1 $w c*to c*9 r 

TOf«r«,®iTO, ffl^ri 

to 1. *wnt$* jc*r toc? wt^i *ut toi 

to ^c«n «TO* sfTO’ft c^ito ® *f^-ft*c*f* f9*JW *fn*i toto 

to i TOa TOf?i* cTOw* mu toj* fo$ fa'iSte vlu 

®TOr* twriN TO*1 f«f%9 *row to c^tcB? i *t*TO9 

csftterc *i toti <wto totoR* wn fttfw to i fttow 

® C*nfc?l9 TOFl 9C*5 WtH* wi toji i 

c* c^t=i wr«p f9*rif«$ 99 TO TOTOft* toji f?w i 
fcTOTOTO 9ltd|ft«ra « TOtTO* *TO «*i TO i TOw * 9ttoStCTO9 
«tt 9 TOf*® too 8 ® 7 i *m c*wi to** c*. cro fcTO* 

TOlIltETO* TOTOfa® TOFl 8 *91 TO, TOC*& *119*1 TOt*9 toto, 
CTO «ttf% I fcfaTO *l99t«|? CTOSf TOC9 %fc fttfa ® Sjfc C«ttfa W 
*tto« TOTO TOf tc*i*S* i C5wfara *TO cto TO*l *fi*i 
99 j jft ^*1 *fi*i to f«tf =? 9 —tefaTO c*a?t* «rTO «n®to 

f*f*!TO TO9t^ f TO 9t*tW # ifiVBl C9«91 9«TC9l TOt«TO 

TO® **rf5*f«f*r& Jit to^i ®f*TO *hto*j TO^?Src«r=c wt^r* TOt® to 
^f*£*9 TOHt^C® *»fiTO mis *R 99 I (At «fjpTO <A*1& c*lt&9 

*fl*1 fM® 9* I TOHtfr *TOTO?I *lt9tC97 $C9 C9TO31 9C*T1 S 

,N l * + ,He 4 - #O lT + t H* 

TO f i TOcw* cTO* 9pr*i 

atom* fto fe^rrcw to*i TOto *it9tc«u cro*. cmffcro, TO^fTO 
TOfa® sto* 9&tr9i »ito 9troi a^tro ftwtftora *i3Ft® to*to 

^tftftl 9W1 TO® ®9CSP* TO*1 (C«tt9, ^t|9, ’SsrtfaTO, TOV9f% 
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totfa). CTtiftw *t*t TOte to csto* *nrt?<* 

TO9 TO TOC* I TO <*$ 9f*tt9W 9^t9t9 CTO 

^C5HI C?9 91, ft!]?* spft*1 to *199t^C*tfft99 9t9l 

faftfrs w m—^ «<P9^9 i wt* 

*w* *ftC9 i 4$ ft§S* *faTO 9t*tt9j$ ^Ttnt?r*i ^:9f*9tro «t*te to 
«ftf ^fn aftfa* *i?t< «nf^s too* i oi> *n* 
*fi*n «itTO ttwtift* fafaFm 9$c9 imuf* »wjt9 <99**1 jfcten 

C*ftfet9$fttC* 91SC99 ’TOS'tCfa I TO 4^ Jffin &9t£9 *pf1C#i 

*t(99*9 9i>tC9t9 9Tf*1t9&1 ^9$ 9J99TO* I 

& 2. ^9 cto *rt«t* «iTOt*9ftr 9t^cww 

*WN t^)t$9 9t«1 fasgfa'® ?£9 TOTO 4t*l 9W9 *?$ TO I TOfifafc 

l*lt9tf«9, **1**11—499 f*, r^fsfl 4f*t9 9f9l fasglire 

*919 *TO 49 5t>f <9 I flWt^l ?Jft*19 4^ «tfap5l9 

4^t 9IW1 I 4^ 'TOPltm fiif TO* $t9 Wfe* *tCTtni 
J9 5$< 9tFB9 TO 9J9rtS*1tf%* I 

*rt C^? *t*l* fflT <9TC*!t*-9 e ff®ft9 C9«^ « jftsj 9RF"I9 ^595f- 
C9li> ?*9t9 C93«t « «jtW1 $*p*r 4?’ TO ^tcTO ^*|9t9 
C9^l f^l^fW® 99 I CWnt *ttTO ^ 4tC*lt9 SgTOS *9, $1^ 

$m ®mmc*9 faun Sstfas tohh& tou *ft*i c*fi i 

4*$«tc9 * 1 * 5*9 **wii * *npra «ro or^f« fifei 9**11 TOfo* 
*tCTOC* faiffTO *99t9 TO ^9 ^9J c?1t9 I 

_ , $i*i^*9? (?r* 

* ^#I8®t? m c«fe« fffsfw «pt« TOf$^ fiit9 fw*. vftroSl 


J ^ tWe ** ,H ^ ^fit-23, in itiff n, TFfSnrt«K ten *?tftv 4^ ««4i 
37/7 dfsnttW cq^, ^jft«| rtr« < n H f ?$* 9^re 



m t 


aistfat 4 tow, 1970 i^«t w 


TOrMi-TOr 

Witfaift touwijii • 


ftnet i wrtfrotsi *i nn\% 

TO *tCTO TO fl> aftft«1f rtfritf* *1 

wit m nfttroi to *tfwni wfr 
*1 TOW* 4 TOfaftTOfTO TOJ **TO 
TOf TO*rttt, nt f«tn u *t#tto 
toui fatten* 1*1 «r« fn Jii ffj 
TOPltf’ft'l ¥WI I TO* TO& 

^tftftcw CTOI1 ift ^hJtM4*Wf 

(Gravitational waves) I fal ^twfwtw 

TOW towci faifa TOwtn cw«n c*c« 
ntrii 

TOjtf^m fti ftw *fifro n*— 
TO TO* «lf TO TOTO TOftt ¥H-H- 


•ffnCMpfi wt?t to* wear TOfft 
fawtw to k to i TO*t< wti 
to* nmtTOci* c** ci ifatfnfa to. 
»tfl TOWt TOW* I ffi «l *rfMwi 
tot new TO*c¥tn* TOentww* wIto 
ff T «wfr wt*t*t* wet <roft &m 
cron ntf i niwi to wtw to 0 wfftw 
ttfal HfPI cn WtW* ff| TO TOt«p« 
<11 TOftwfr WW TO*« fiw TOTO 

TO*flfal CTO nfafTO fl, ¥<K TO 

tm to ntw fat* wtrn «TOrwtw* 
to wtnp* ** i fwi <rti fro to 

TO&1 fl—W|0H ICf TOmfro* 

•iSntw tnfrf&Sk to cfcfwtnfw, iW(i 
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C 23 «r it, m wji 


*i~ciitd 11* irf i imtiftii 

C¥C*1 ftf Cll «d-Cffa* itft 4* 
4¥ it* cm liar 4)1 *ti <fNtdi 
¥tt* itijfaHi iw iti « 1*1 ltd 
itutili 4tc$ i fai it*fat« <1 isifi 
im* iti fa* id fa ? fcifafc* 
fc**i itn m iti« 4*fci ¥ii 4ti 
C4111 iti—4ff& Csfatlfl 4*fc 4f 4* 
lllfafan 14ftl *4ti *en fen nw 
ife *11 !«* *1 IfaTfaftll C¥C1« 
Cltll iti—ifft 4*1 ltd itlTl- 

ifnfei c¥tn itwtn id fa ? fafefeen 

itlJtlHl 1C* 4*1 C¥fa« itdt^dl 
ifal fal 41. fa« ifalfctldl 1C* dll 
ClI Cl, \<tllfa 1« C1C¥ HOT fe*4 *14 I 
1916 ltd itllfctll 4 * fald Idlll ¥d 4 I 
*fC4 falltl fa®f4> iti itffl 4f®0fa« 

<Sf fald 1111*1 ¥d1 I itliifacn ic*i 
*vnl *W itcifam ic* fe«.itit facn, 
4falfel fetdl Id! 1111 I *Td lf41 
1C1¥ faltf} 4* 11C1 iffa itCltSU 
¥dOT I llWtl fa* 4®fal 4> 14¥ 441 
IT* fa 414 111 ¥4lt«1dfc¥tl1 fal Cl, 
llfatl 4| W 441 ifa *1* I 1^4*lf*¥ 
*44 * iMCll felltl 4*1 fall ¥d 
ld¥ faltlfa ItlJtlfl-lTOP fait* ¥1CH1 
iti 4* *** *4*1*1 *4*1 *tl Hit* I 
014 fa* 4*fal CTOtfe 4| «f1OT fed*, fal 
iti ltd C1"f 4¥$ *falt* «tdtH l 

itlifctdi itcnfain i* *1 itcn fan 

—fadll itllfafU *4 (Special theory 
of relativity) 1 Itltll ItdfalU 1* 
(General theory of relativity) I *4**Hf 
it* cm mftifai cm mmti 

iron «mi jfrci *nc*i Mi i ndi 


itcii nfai^i fart* itnfam Hfi 

*fl ¥111 4l| ¥C1 C11 41$ *1* ifal 1 
\fw fad Cltll 4tl Cl, ifadl itfltl *I¥ 
*¥* 41^ C4% *t4t*d ICJ—*faf«td 
4*IC*1 itl W (Mass) C4C¥ Itll *icm 
4tfal IC*l¥|4-Cm^4tfa4 *4 ¥1 4tl¥, *1 
%4 It* ¥Tf *t*1 1t4 W A ltd fadf4 
ltt*f¥¥11 ifafallt *4)¥tl «r*tfal 
*C11 4 * *lH 1 fa«t4)41 41 

fasm* *dC*1 ci, ¥1tl1 iCf l (Quan¬ 
tum mechanics) *11 111 fad* 

itcnfam ic?4 ifitid 4tstl 11 ¥idi 

^tn fafai *4 411 iit«i 11 nrK- 

fa«t4)d4 ¥tt* iti *fa **jifa-i*ri 

*®4t^ inti* 1 $ ci fadiSci on in 

fade*, 11 *r*t< 1 f4W(4td4 ¥tc* C4 4¥tl 
«TC4t¥4, II 4¥f| 41*11 I 

44t4 *t4t44 ltt*f¥¥11 1114 ¥ltf 
lt*l4fal *f4t44 itClfafll *1C1 
1fK-falt4td4 mtlt4 11 4¥4 I 41 
*^t¥*¥4 1 ^ niKfaltf Cl Id C4l, 0»| 
¥11 lfat4 ¥4C1« 44^ Cl falt*1tlt II- 
114 ¥C4 fawfa-aplClf *^H*fa ifaikfai 
4| 1C* ^*4>1 *C4C*1, It4 4jfl 4(171 
«4lt4fa *C1« fawf^4l 4C14 Cl, ^iflfad 
*4t<f41t4 ItClfaltl ltd) 4| 1C*4 C¥H 

*tm Him **t*fait4 citiw cit4d 

fad[4 Itnfani 1*C¥ dll Hi, fal 
It4f4l ItnfalU 1?C¥ dll 4tl 41 I 
41 ¥t11, It4t4*l itdffafH ir*4 4141 
fa, Clll 4l{ 4(tClt511 ¥*Cll dtll lfC4— 
*t4lt*^-l*C¥l lllltl W1 Cll 1C¥ 
dtHltdl 

fan* itrifain ic* *ww ftci 
11 * C4tn itfai ufarorr itcifaiti 
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«rti wi c*nfta«t*t *aMfe*ta** 5 t* 
frfta *t* jfec® *ma catn «wt» aar *t* 
fai¥ «f?ra ¥tnn, cnatra ficn* «rtcnf¥¥®i 
«n «rrat*i ai—ntali* <m 

«ttaf*j i atitai *itcnf¥¥¥i ®o*a f&ntatai 
WtW n^f I fcltatU W *1 ¥t* *¥£¥ 
ntn at* ca, stit a** ¥tc* *¥ta * ¥tn 
*¥®1 «Tt« **’l ¥at$t* ¥<* < 4 ¥$ f*n* 
¥**t* afel ai ¥C* fent*Ca|l *Tt*tC** 
>it¥ti*i ainctta ca ¥tca aw, am 

¥1 *W ai—atnwtWl <d fin a^fitwtfetfe 
Y**ta >|®T, *¥&1 at* ^t^r—*fe 

*tw* fnac*¥¥&i fenai *jfac* ¥tc*, *fe 
wtc* s*wt c*t* *i c*tar*t* nacata stfaai i 
fenatfetfc **ii c*c® ntc* i n*®*i ^fao® 
*ff® C¥t*« ajtnfafni ft** *¥f¥® 
c¥i?»i *^'w* fen* «if?« c*ft 

«¥fe *jtm* w aww* cafe wr* i 
cronnfS ¥* *ws *t* nfanti cni¥ 

a^'afea ajtn ®t* *v®i catari at* i 
^tfeaHwi ¥ 9 ate a «t*t *1* fa¥&* 
c*w > *¥* atncwttn* f*** nfaafi® «*, 
4 * 1 — 4 *$ *jfw* ¥«* *ftl¥* «®t*t a<t* 
¥tri *i ar*. ?c* ft* at i <4 *wi 95; nt* 
*i cam* *#®t* ¥ii i ‘nta-¥tw* wt’j 
¥< «npin¥tt* or, nta-¥tw* *ap¥i 
C*$fe ¥tft *** ¥ttf Cltfe ** *Tt* ®t* 
jto* amcint* n*c*w *tf*¥ ** *i 
‘ *nf*a n*« nil fro ***i n«a 

ftifcn *t® ffeafe c¥« n*\ wfc *rwl 
n*t«(f**t* t* ¥* c¥id statin arttnfa- 
¥¥i vcf* cam nt*ft at* \ *:** wftfe 
**t¥tw afe® *fc*i fat* w cn*tn nt*- 
¥tw* *w«i ^*—cn^i «i*5i *f*« 
nn*rn «*t¥fe «*¥fe nitotif 


*fent* fen* n*^¥tc¥ mtw* ¥tit¥tffe 
4 am, nt*-¥tw* *#it* *rmt^wi 
it* amtw cn^i tf*rt¥*i*wr nt^- 
¥tcn* wt* wt^sr, $f c* ^tcnt?n 
>i?3f*c¥ *t*tcw* ¥t« orffe * 
^i*n n* 1 l¥t* *t*Jt¥^-¥i? **c« nt*i 

c* <*fl8 ^5* nft¥i ¥i *i, *tfe*lrtw* 
nt*t*i ^tcnf^f^i cnw 

-¥tcA nilfn 1 ® ** Pr. cn^ *¥* 'Bnfe nJlnn i 

«*a** cnt^tc^^ ^<r**tn *ra* ¥m **ii 
fare* i > wc«* ^tcnt**t* 
nffl^fe wifi ¥«fe* w nt«rn- 
¥$i-'s*i¥* fei* «*, ^1 nti ***t* *¥ 
nfvit*rt ¥*c^ nafe* ^<nc*n 
cafe ¥*o» **i *5’® «rf*¥ cacn 
cncn fft v«fe c«c¥ ate* i 
nftni n«* at i f*$t* *i nf*^fe *cic* 
^5i ««fe ca, w* fe^ntfi*! a*¥t¥ffen- 
®*¥ ntfa¥iH n% fan ate*—afe ¥t*rt 
?«l 5 * apea^ ¥ta «ftnc* ad f*¥ 

^ta^ ®iftw ¥taci w^afea n^can 
aM ¥*c* i ^®at5 aatafa aat¥fl-®a? ai 
c?ca a«l 5 a ^<ac*cna fta at® cacal ca 
ait¥^-®aa naca f¥| ^«ata ¥*1 atca, 
cn «Ttnt« ca^ i 

natvti a*t¥^-®ac¥* aiffef <tata 
¥*c® aw <raca «rtif«ra aatana-aica* 
fesa afetwi, ®tanca 4«t«ra, cn^®*¥ 
aw a*n afa« ¥tlafctfea ¥ «affeda* 
nc*¥ aat¥na-®*¥ naca ¥r*¥ aa fawfat 
aft* ftai ¥cacaa ®a^ aarai ft»ta- 
wa«s fas at«afa« acica, ^ aata^i- 
¥*¥ aci aaata «rtan ca «fti fwrtt 
arotara fan, cn aaca ®¥(5 «¥*^<na- 
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cxn xixxxirMx cxtcxx xixxxi cxfe 
«rxix x<xi xxi xtx i 

fafaxtnx xx xxix fa cxtxrtx, cx 
xxi wwt xtixxi <ti xx xxx 
fcmxt Ft*r xi fttx n®c*i xxfer* fai 
xiffrx xi x^xtn xifci xxs xixx 
xx xtixfc cx xxtxxtcx nt x*nxtxxrfa 
xfcix, xi xi i Btn xi fetcxx xrfx fcnx 
fatfx xix, fa xxx x^xtxi xi xixtsx 
xxx cxtxtxxfccxi x^xtn xxcxt&ixx 
XXX xxxx xx** xxtcx $IX fCX 
XtlXI fxwtx’l XIIXX «rxt*l xixx (X. 
xitx* 1 -xxx f rx-xtl*.x x^-sifa xxx 

fafaftnx xxcxx"*tcxx xt xacxntixi 
«nrcn*tcx fafaxtnx xx cxcxx xxtx*«i- 
xxixi fcxxxxxi xxtx xf xftx Xiaxxtx 
x« 4 $ xcxxitcxa fa* ^rxi'faxx fx«x i 
xixxx xxx: «fxtx xixx cx, fan-JiXfxi 
ft xtx> xx xxMx-'axixx cxtxtx cxtx 
cxcx xicx i cxi*$ fafaxHx xxxtix* 

CXX f*K-4 4tXl XWXJX 'XU xxfe, cxif? 
xftx^fxxcxx cxtxtx cxfa xtcx, 4xx 
XIX XU Xtf I fax cxxxxtcx fafax XXC1X 
XXX ftfal X«IXX CXfaX XI X"*tCXX xi 
XXIX, cx XXCX fai xtixtxxi XXI Stcxtxx I 

faK -4 4 M 1 xxcx 4 x$ ttfaix fac*i 

4 X< xfalX CllX CXtXX X»| (Force) 
xtx frxx xtfaft Xt fl*1 cxfei 4xfcl 
faux x-ntcx xHs fi; xtfn 4 i| 
XXfl cxcx xtx xtx c»fa «mtx facx 
xtix I cxcxcx xixtx cxcx, cx* X^XjtUx 
xtxl X"Xtf (Frequency) I X^ faK-4 
Xtxl XX exx, 4 ft T®tl CXtXtCXl XU 
xxixx xx« xfaw fan 4 xfei facia 
X"*ttlf extn I 4* X*Xtl?f xtx cxxn 


Xfi Xtxtfax X"XIX (Natural frequency), 
x<r<« xfax xmx x»tcx cx x-ntx, xtx* 
xtx xtxtfxx x-ntxi xfax xx xfa 
«H£!F xi <axx xxfe xfa falXX XFltl? 
xtix-xcx, XtflX XXX faft-4 *txi xxfe 
XIXX X"X^ xfaix fix I fax xxfcx 
X"Xtf xtx xtxtfax X^tlfl C5TX fai 
icx x-xcxx nfxxtx^l xx fixi xwx 
X"1IX xixtfax x-xtexx xtitxtfa xtx 
^ nfxxti «TtXX xt?cx xtxtfax 
x-»ttcfx xxtx fix x-ix -rfapxt^t 
fix ^iix I «<xxl x^^fax XIX tffxtfax 
x axel Xxlfax i «nxx etxtx xtxx ex, 

ftXTtX^X-XXf fafaxtxx XXX fc*tx «r<t<. 

«ltfx\fx fajv« tfil xxx fexx xfax 
xcxx xx^ xtx XlX~'X<t^ xxixx X-ntf 
fa fax tnx axiSx xtxtfax x"ttixx xxtx fix 
fafaffnx xxferx lfxit«ft xxixx feix 
fx, xxxtx m xxixx fexx fx i 

Xl'yx ^*tx fa^x xtx^ xxjtnx xtixixx 

XII 

xi fartrinx «rxixl nitii, ext^ xt^ xi 

XXl^ fafxx XXIX XtXJtX*l-XXlXX xtn 
xH« XXI xfaxtxxx fix I ®>x xxtS 
xntxl^ xxjtnx cxtixxix xl xxix 
nxtxH exx i ^rtxfafxxtxix* fafa 
xtcxx xcw «fffc xix xixx I xx:nx xtx 
fafxx xxxrtnx xcixxuiftx xeix xfii 
XtXJtX^X-XXX t«,XI XIX <XX 4ft XW’xt 
XXX XIXX I xxxfe XXI fllfax 154 cxlt- 
fxfctx ^xrtix 20 cxfafattx xjtxfafai ixfe 
xrrxfxfaxtx xix i xixxxt xtx^x xix 
xtxcx fixftx xx^ x"Xxtix x4xixtm 
^xxti^rtxxtx xix fatixfacxx^x cxxtx 
XJXftl XXCX fllfaxi xl cxxtixx x^i 
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mfwacitm—<itiml ran ci, 
^itififiit! vc«f i-m iwtf *t® ^ti« 
¥¥& w ^ niWti wfi wtc® i ¥* 
•f^VI W Htf 1967 itc*n cisirft itci i 
1967 dl¥ 1969 *TtWi 1C1T H!It«f¥ 
¥Witfi iiWtci Ht«* HC1¥ «Tt=!^t« !¥ 
ifcn refect i >iwj i:ir n fa® w®i 
«t*« ^td ®i inifci ^wi n 
fcsf* ¥81 *1 ¥H Cf"f ¥tf¥ IS ¥1*11 itici 
fld ¥C1H $tf ItfW ftfttl 

Itl I 5* ¥ tfftf!! 3600 ¥"»ltl¥l <51® 
¥¥¥t¥ *1, <81® ¥¥¥t« C^! — 

*N*f Htl¥ C11 ¥C1¥ft C5&1 «Wt*T¥ 
¥«1CM Itllldtll mC« ltt¥ | ¥tl 

fan! ¥11 1*11 tl *13 11 Itfrc®, <81 1660 

¥"ni¥ «rhar« ¥c« i ¥* Fun «n«* f®| 

¥<5lt* Htltlfl I 

fill *ftf® ¥«¥t« *ttd 1*11 !f¥t*, t* 
Hjfaflfutl ¥®t¥ ¥fal¥ CflWl ci, ci 
¥"*R !!t¥**l-H®ll&f, ¥¥U It! ¥11 
®Nl VI I ^flltf ¥"*|4, «1¥ $<SJtff 
itll ¥tld ¥f ttlflS ¥fat® «® 
ntn I C¥f^ C¥l^ ¥f«1 ¥^| ¥"*tl ®«11 
w, cifci flow « nlWt* fall 

Cl Cl ¥t«CT ¥"tl V® ntn iw It*!!, 

¥ti itit f¥i w®i ficwtn «ti cinri 
cm ci, ¥ii¥-ni ifttw n, ^nti fiji 

»|lt¥ Clt¥1 cm Cl, ¥t!f lit® fit'll 
Itlltl Mil Htltll I *CHC1« 1*1 fall 
1¥ ¥dt*—*t| Stem 1CW ¥t® 
ttfimfti Ht¥ti fall ¥t«m i ¥ti« 
¥®fci ¥i fm nt¥tif»¥ ifirci —¥1 
¥ii n« ivu i 

1969 ittii «m itititfa ¥utn¥ 
imtw Utltci Ills ¥Tt^Tlflltl ¥« 


fm I «*C11 1C1J Bt*fe 153 dftffttf 111 
¥H *® *&! ¥®|S 66 ¥ ¥¥& 61 Clf^fatl 
•W I 66 dftflfctf ¥11 ¥®|S *1 ClfafftCW 

ioo fVwtfifrtf fift® ¥Nt«tm wt'ihr m- 

Ittl (Aragonne National Laboratory) 

ltfi¥ i nfliti ifi cm iti ci, ciflffliM 
¥ ¥ritim® H ¥¥* It® ®N* V®F, ¥t®W 
lit® lt<, *t ¥-ltl« ^C¥¥11 
ntm«* den ’jfi^ii ¥"ii ¥jt«Ni 

Clt¥ ClfalJta C1C¥ Cl 111 ltd ¥ Tffllt 
¥"1CH C¥tf C¥tltl VI «rtl ¥¥® Clfa 
1J1¥ ¥ ¥JtflW! ¥"11 cl^ttCl—¥11 
flltl ¥C* Iftlll t.lt ¥1 cm Cl« I 
1/2 C1C¥C¥1« ¥1 ¥¥|S flCll lltU 1C1I 
¥"ll lltltm ¥ dfajtci Itl ¥tC¥ 
¥tlltn 11 ‘¥¥¥-¥"11' lltm I inW¥ 
‘¥¥¥-¥"11’ C1C1 llt¥l«s C!C¥ ¥tl¥ ¥| 
¥"11 lid tv fmtilm «tti fisit*!! I 
¥ttl* 111 mtl Cl, Cl ¥"ltt¥ «tltl¥* 
lil¥1 me®, ¥1 VII 36601 mt*Wt*t» 
¥tl1 ¥| ¥1I¥ lltll^. C1C¥ ¥t¥1 nfc 
lt¥tfi¥ ¥1^ lt3|¥ ¥1 141 lt®c® I ¥11 

HI 1C11, ¥| ¥ 1 ¥ lltwm clt¥ ¥[tl¥ 
1C1¥ ¥&1 f¥ llt¥^-«ll| ItS ? 1969 ItCl 
H«IJtl¥ 111 ttl ¥lf«~fa"ll ¥C1 1967 
C1C¥ 1969-41 ¥^fa-C¥t¥llC¥ t*|ff¥ 
¥CH, ¥11¥ ¥* «flll t®« C1H1 If 
fl I 1970-¥1 ¥fat¥ H¥{f«t¥ ¥#fS H1W 

Cllfl'« V«1 Cl, !¥t¥t«lf*¥ ifi* ¥tlCl 
*1W« 1CW ¥"11 iSd 11 I ^»lt\ 1MC11 
¥tl1 Cl ltlJt¥lf-¥l¥, C¥ ¥1C¥ ^tl¥ 

fi:it¥i mu cm i 

*t! "fm® I ¥l ¥£®« mt® ¥tlt! 

it! ^l®lf¥¥ ¥1® flltf 19 lltltf Hfl 

¥t!1 
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ftljfa ft# IJtWWW fclfjf¥¥ 
mew* mrtmtt ¥<n icnfiem—nw wtt¥ 
1CI TOR it&l (Hertz)—4t#*il#ClI 
TOtffo itutwH-mw cn# to ici wm 
mrtn¥ wen* i fctnr* ncmt itro 4411 


icn— 4 t*w 4 ttf w-nttfi w front* 
icw—4¥ ¥iti, ftwti-mn 4 # ftror if** 

flSTOH TOl (TOJtlTOtW l|¥Cl fi:il*l 
i«ii ^n) wlfa ftuR-wir® 

1**1 1 CI lt¥Cl I 


torHiw mi ftifart ftwrcm wr 

fiprf«5ajR^ 


4I1J ifatf ntltlTO: itfCH 
4¥1¥* fill TOl¥ «t¥ Wt¥ ¥11 I’M; 
4<r«. 4tto it*i ifil nftitei ¥t«i ifw 
CfTTOfR 1#TO ft¥¥«n felt* ¥51 ¥t«, 
wtn i#c* cn# nro* itwei* ftwi ¥ 
TOffo lie# »RF¥ Wfl ltl*1 ¥*t# 
4TOC** 4ltl fecffl 4#¥t«Cl C¥R« 
4t?N ¥tCTO TO* fm'tH 4lf& ¥¥¥^< 
f%¥W I ¥^¥fr=r WtltCl* ItPltft fall 
l#n 4f wtff¥ mi fm't*H fflw 

■ftfl 4tltC¥l fffW WtftlT ¥t* I 

4lltf¥¥ mi ftl't!! WtltlTO: 5# 

iwrotw i#to ntc* j— 

41lfe f#n Wttnfaf TO1 flll'T*1 4t* 

fiitife i#n nn mi fm't*i i 

¥lte*tfa¥ TON fil'trl-W C¥t=T« 
WtWI 4fofTO WC¥ If fttll flfTO 
4f¥tf%¥ WTO* iftf *mi ¥fart 
4tcnl¥¥¥tw W fwifal ¥11 11, ¥fltt¥ 
vn fi ^ttnfww mi fm'tn i 4#«tw 
Cf TO1 ftllft* 1*H lft¥, ¥fH WtltlTO: 
^ TO«f Ulf« 11; Clll—1*t4¥* 
¥4 (Paleolithic Age), 11T4¥1 55 

(Mesolithic Age) 4ff» I 


4tC*lfiP¥¥tCT TO1 fm'tll f*tlfnflt¥ 
4¥tTOfnt¥ nt¥11 it* :— 

( ¥ ) 4Jff4C^l4fW¥Jm-^ TOffeTO 
m* t4¥ x t«Cl 4tsfa 4tfl* iTNtrw 
itltlT Wrt 111 4# ifat'TOfn 4t*fa 

«¥¥$) TORI TOTOl'Sf 4tfl* 1«H Ff| I 
4#¥l C¥R 4tfl* will* iff C¥tW 4*15 

fifni we* ¥1 ^cn* fen* nt«*i nti. ¥t*i 
¥^cn ci# artfltor if¥i cn ten fin, 
cn# 55 i#t¥ cn# fifnfe ft** n** 
^n^i 5 n¥«tt* f*<* ¥*i itU« nt« i 
if?« c¥t=re iti i#c¥ #t#n ¥fnn (itn 
c¥tn« f*fn# mi ¥ fifnfc ¥tnstc« 
fnc#n cm) nfeii iti, ¥tn 4f¥t(^¥ 
mi fm'tici <«¥ ¥»in< ffi¥i unm 
¥t* i ftifirt* Miti fen^cn I*t4¥* 
5 cn* ci fiftftn nt«n fnitci, ftin 
f*ii¥tcn ¥#m ¥ife «*!«) 4 i?ti 
nt¥ii fifitci i #iti iti ifnfjtn 
5 pifa CltltfflTtn 41^ #ltl 4f¥f l#t¥ 

4# item mi i#itci it#- 

c^tPitm iintn i 

(1) •»rf¥llM^tf¥¥Jt4—4# ¥tci 
mi fmlro 4t5)i 4titi ¥)itrt* 
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•rftat* *tSfa fcflcw wWt* >fttm 
toi*i 4* cftf* fen fim3r^Ntrfi 
fcnfff* fcffi ’flu ftf'tfw tf*i 
fttfi 

(n) nfir- 

ftfcfi ftit faTfirii wtn 4^ mfora 
to fVrfin® *i i ftffi toi *rtrfff 
ci ftfif *i» cto— 

f*rftiw <?m ?tw w * 

fnfarcs fi f^cf cn^nfifftw ftfi 
WJ ffftl $ Ttwfl TO ftt'Tftf 
•tit* i ft*c* cnixhf fcn«yfti 4^« rn 
to Fn'iftv i 

fcfo*1f»lff?Ttf|--4$3tn TO 
1Z*\ Jftsu f$¥ fcwfSt « *H?jf «ttfr? 

rrffiti toi wtc*« *rtftfr 
toi p i TOftrff m $ w to* 
ffa Cftt fiftfc V* \$V6 •ttffl ft*, 
f tfl b W W 4ffc ftf"t& ‘Stffftfaf 

toi «ttfofoftftf nwi ftn't toi 
4K to*t fts 4f|S to* fft «ra 
Cffa ft* f^Cf fclt* f*1 fit <W 
fcfttfl nfa-Cffaf ft* 4f *¥TO fl, f t*1 

ifirrc f$« > **IS ^cftv to 
ftfffif *ffe* Wtfftf 4*< > f? 

■c>ft ftro to ftf'rfts f* t 
uNjwlN—cnt?i ftis, l>, 

ctatc*tfri *r?ff f«rfrr, ft*n *w c*fa- 
ftffo *i*t< «rfn, *t¥l c*fa itwi to 
fM'mi ntftfi wi ft to n«rt«f 
ff? «nnti c^t=r ftn «ttcf, 

ftfl tin ftftll aro 

«t«*ii ff 4t«n art*? «rt* 

*1, fftl TOW ?K fJWtCT CftTO 

«ifwf?f ^ =n t vm wtf^. ntftfN 


c^tf ew to: nfwffo i^ici i fflr 
eft* >w c^t? 

^iti fii ’rti, w > >if »i if cnt?tlw 
'itfi nfK iff f«i tf« 

4f^ c«r<n fti cf* c«fttfi csWff «rtfiif 
V W ftf 1 Cf ^*rt tawtft, Cf^ ^Cff 
csVff cfc« fr*r^<i ffttftfi A 
•ff fats to f f f ? 4?$ ii< 

(f r*t* »ri ftflftf flitni) ftftfi 

fan^l ^fir^lt**tt« w TO. TO- 

ffi nfcw *rfV» ff%i frt. ftfi 
Ow ?ff xv ftw Cf, M fff Wlfftt 
ffl TO1 W tfftw flu «1 
ffl ffcm i 

jprcfn cfftif«, l^frtcfi if, fftftf* 
4^^ v tntwf firtcfff A mffi fiftcfr 
wf ftwi to f ffitcff i 

Cffffltn—Cftf Cftf CfCf 4ff- 

ftftf fi*iiffw *t*mftf *r«fft* tut 
to Purtfw Oc« ntwi Ifi frtf-14 
niffi tti ^f«r««>i nftffi 

Wffl ftflff« fill f tCf I ftfflf-14 

*nf%cf ntfM« 7o,ooo wn *tfi 

TO Pwlll f «1 WI fff ftftf ftff 

Ow frtf fffftfl wi^ vtctorv 

CfffiFIfl fk fRil CfWI Cfk W9 Cf 

nff ft? 70,000 W* %rfft« (CfW 
sfrkc*fetr»H ipf* to «tp»), wtitiRf 
nitfti wt«i ftfti w Rffn® flcf 
*itc*i 4| *titTO v9 iffftfh TOPf« 
csptftf, ftktflw 4^ Oct* 
RftWl TOtf f tfil fttf i 

TOftrtf fCf ft® ffcf fltfff ftff 

fi w cftf« 4 t*Tffl cf »rf»i ft? ntfii 
fti, toiw « crtxwrffr- 
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■ntenltlfc ife¥, ciefti it$i «roieii 
w*i dtn ¥fo*tl «*¥$ MWf* w«t 
iti¥ i *1 w c*rfii ¥tlc8?tf*-¥Jtc«r- 
fctlefci ifi* fifoil ¥fiil itc^i ^C'TJ 
utiti itc¥i ^»f^=r <4| in *>t<? 
itife ieir itfVei, «®fii fetter ¥*j*cn 
optfieii nfwti ifc ntlc* «rtfVc< i 
¥trpi cs«tfw dw ifiifi <*¥$ 
fifit ilu utw, ititi ciU c^rfii *ti 
¥fe«f«i w ¥fie* ntci u i ¥tc?i 
artfiwi *tfwti fllttl ¥filU $*fl 
ifc* %nr c¥ti fiiffi* men ¥te?i $*rci 
¥fiu «tieit» itrpi in ftrtfti ¥ii 
W «4$ *llifi&C® 4¥$ ¥*C1« ¥tC¥l 
*itm *tit¥ti it«t« in fiilfi* lit* 
ntci i ¥tn arts* *ifitci c*rficn *itwti 
¥tife!tit «ji¥ ^tw <ttC¥ i 

¥te¥* utoiltn Ifeeifriteii nfwti 
ciftit* fcfti strife* in fn'tfi* 
lie* itti i ¥tn i*-®rt« ¥fei\e¥ l$- 
cifiiti ^rtc^ sii ( 

ititi nfitn*: ie*i in liu ¥ii ¥i. 
*t¥te¥ W1M C®lt§tC¥tCltlfif I iten 

U»T*C1 Cl ¥7tfiltl ltC¥, *t¥tl ¥<- 

wi*ti Ufa w« nten itmfi¥ ^fa- 
men qi *1 ifa-miufa itin 
♦pm w «itcn wwj itc¥ i until*: 
c 4 i|w (cw iwtci) itcii ifa 
*lc* «ttc¥, «*r ntei i*. ut* *11 ufifi- 
fiftl c¥ti ntw ¥ttf jv in 4ta 
mru Mti cicn fae¥ $ c¥ft*fi utt* 
¥fa itlr® <rte¥i uen w me* 
uftei utiti ^*i c*t? fcvii ilu 
ItCfl mt!* ¥$ ¥Cl I Iftcft U*J*ei 


4|*«f \*1 * *£t*l mfK Cfrt * 4? 
men ¥ti ici *¥$ fafft ita nt«n 

Tff» 

mm « ftc4 toi w. 
w «4fi5 *ff«»n c*tot*f* w 
ftlftn fern cft^ ww *fft< frit 
nil'rtntn 4«rcw «W4t w «i *i i <4t 
5itim«: cnmtfti ’wn 
<if%wi 5F8i i «ffef5i io$ cwUi an 
?^itct, c^t« 4f$ f*rw* 4f»i fsfif® 
fn tin n ^*r»r? m ^ nt* % *n, 
C*I«f*TCf fsftf® W 41 w *1, cvwtw wi 
¥11 !l I ff¥ Cl If*! mCfl Cll Cl"f Clt^t 
mi] ntt^f mm ?«iiti flt$i,vw$ 
C¥l*l fife* ¥11 ¥1 I 

nttii vn niiti *iif* ¥ii¥ ifni 
ill* *ft« I fell Douglass-41 *1¥fe$l 
fin *twtwi ¥11 itlnri :— 

®n*rfn ¥tw wn cn fi4i ¥fiu 

4 ¥$ w Clltl $ni ¥«¥«fe *^i Ifw i 
Cl WTVft ¥tltH C 1 C 11 , C*t*fit¥ C¥l*l B, 
BB * ¥¥C 11 ItH fife® ¥C 11 «W 
Cl IWfal Cll 4 ¥| C^ Clfil, Cl¥fel¥ 

c¥i*i i¥ i? mttfei ciiti itii fife* 
¥C111 *tl*11 > cilt¥fill *lfil^l ClfiH 
*t¥l lie* ¥tlf 11*IC11 1«I1 fiHl ¥CW I 

^S»lfi¥ »¥ Cl nffel ¥tfi¥fl ¥C 11 . 
*titc* 5»iit¥fi¥*tci men i^m iifei 
¥11 ¥1! life* Itltm: 1¥111C¥? 

l»n «l¥11 ¥11 ¥*¥«fil lt¥ MU ¥1| 
lt¥tm W l*m ¥tC¥l utltl ¥¥¥¥p| 
\«1 $fil ¥*U ¥1, Itftcn Uf* 
men mu *tt*u Hi u i c¥ti« 

Ificn mi c¥|*¥ $fieii men 
ife* fifeu itlr* nteii $*i ¥ten 
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tnwft ft? nfcrcn ftftn tti, w 
fwi 'ntnroffr to 3 rftv* w? 
iffitittnm nft* <nn fc nw cm fctftti 
ntt fnt'tftn m ct *wn *cvi «f * wi 
ntnii ntt *1, cnl nnn cnw 

**ni«r*ii m tot niVtrn* o rw 
flWfti w n«n *t, <»titt utn. ipi 

fc*fl 1^5 Cnl «HWt tan, Ct ttl tlr« 
fef¥ff&C¥ W1 cnt TfaftCtlH 

flW an Topography « nttfa, « ttfe 
&U* fcfl?f&C¥ C«tV lllttf Vfltl 
«r*fo, nttrof mm cnt* <rw *i nti- 
ntvsi tfl ntvn itt, ntn fift* mi 
ft I 0lt«lW! w iff ^CTfl ntitntfl 
iwr cntt* ■sfa r&n nr«n *ti, vcn 
cn* w ntt fttfatfi ncv >rftft¥ 
fcnivi 

VItnff»lfil«T-fciw!fm Dc 
Geer 1878 *rfCV n* W <t* nifm fc«tin 
wn iirtfs itPT fttitf tics tin 
nftltl W ff tiff ft:* 8 car **! ItC¥, *tftt 
ta «rfo nni nwnfn m napi 
Tj««f 5 irv ^ffe-r nttfi m m *t$t 
(Varves) <m «« nitwit* "?8tf|f’T1 
«t£-< 3 F (Varve clay) *Ktl *f*JT 
tfnn nttm i nttttn »rtwm*r®s cn*. 
fcfifiitn cttwi, »npf tl tfti fcneil 
tlmtcm tin tit ^tcfft- 

tfafl nfan ItCf, W 1«¥ft8 ^»ll 

Uvto&t nntttin^t <(t ct^ ttitt A 
*t*-c*-w rnttm cw tfi i nitcicn 
nwntr® innti nftnfnfn ntitfr*: 
5?tiR fan tw nfintnfn fcnfi- 

«ttn *ftTB ttC¥ 41S WH *ft¥t«fn 
’rttCW fc*fl1 ttC¥ I TOI IM* WTtfl C*ll 
2 


ntct <mHh nttf-on wftvi m 
«tr4 ic^i t«itfff tti wntartf*r^cf **- 

w»rcw ^ fi i erftfe f«it 4f-4fft 
¥ci i «rf« nnwi ** 

VTtW ^TS ^CVI C*rt*lt¥t« W *1^11 

feft c¥t Tfw* vw wtv Wi 

¥fw C¥t*f HtWI mt* ¥» C¥t*l ¥tw« 

¥trS« nf^¥ f^m ¥tv, «tfi ^c*r sPtc* 
^(5 ¥tc^« 4¥* j^a 

^fC8i ^«fc^ nilfi ¥fiii 

C¥t^6 f^^8 >T¥C¥« faiCf^ nt«f1 

^rti w %ti *t ^*r« fefa 

¥fiti f^c?% ¥fiTtc^sr c^, N* intern 
cii »r«itfii 12,000 

i 

c*ttw vimrfi^pf-4 
^nff fafo ¥ftit 

flitti i iin ntftcv ftfwi 

itc=r« *f*t»fcfli* n?l¥fi nffli vflfft W” 
fczi'l nt^l ¥tw I ^ *f«tn *Ttaftlf¥t 
c^an ^rn tf%c«r« nsi w«ii- 

fAv ?fi¥ti fcn* tm *t»rK»if¥¥ 5? w 
¥*qr* Ttzm fe*m *»Nn\f 
ifflii ¥jii *r« *t*tc»nr 
¥\4trf nfti® fi i cm* *f*tn 
¥f*« vfo ¥fw fV «ni 
Tfww vrftf; fin, ’•tm 
n-nc^ vffti n«i ntwi 

¥ftncnl vc«n n^«f^carnmi w 
enfenn ^njtntfnfncni <nnj8 «wfn ^cip# 
nln—fcftcw ^ntfttm nfn^n nnr 
mi i >iff& nim tlc« fifni niti tftcf« 

•ntntwi <n nfti^n it, «tm etttn nn 
it ifnu ftf«i *nwi nntt <t i 
entenn wJtnrfnPrprt nntnn ntit- 
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wfa « wwtn r 23 -f af, u«r min 


ms attach ftcaia atftcat 

tfs'® *ai fa i am* 15 catena faca'cna 
¥¥ «afl5 ftfnfc faaja atftar imi fa i 

C¥f C¥f mfajB fcfacna M (Genus) ¥rtai 
matfoa (Species) ww «n¥fi> ataftaj 
^aatat ¥:an <*m <®tfi f?c¥ ftfira 

cntcncaa ^troeaa araata atfnai ana 
fii'm fraa i 

c"n% *a< aK 

a*naa ml n*ft« festaa nre i <ttfta1 
matn *taa ca, «tt*&cf« ftcv neartaa 
^acaa can anatfatat atra ftca 

aftai a fa i fcatfaiw ^an ftc? 

ncatsa nmacwa ca can cam ata, <stfi 
500 a«.aa ftr? icntoa nn-aacwa 

cacna ana, ’nrata 5000avra*(rtftf 
ftcv* wfaa naf-saina can ¥tfta« 
mca> i ftt'fa <«? “ , <c^t^sai nar-^ataa can 
aaitfatft jfa nftata ami a*i anta aa 
na< aft «tca ca aaa fta'tfirs fa, ¥tfi 
shi* aa i ¥tfi *t¥i oft a^fm ana 
fta'tacn ¥¥¥«fa at«n aj.tftit erfaat, cann 
—aFjtnfafVcn-M, fnfnfaf¥C¥na maai 
cfvfaaftcaaa «mf¥a ffc<?a §na fafaa 
aa a ftf#at« a»cn atai ml aca I 
fetltairfra* ffran*f¥¥—«a? nafafc 
^It^f ¥af«¥tcna fcna fa«a afaai mate's 
fasten i mascani « ncaa acn ’jfnata 
§na ca faf*® ma, anteteaa m?tea 
a# fa, ¥tfta §*fa aft cata anw nt«ai 
nr®, stm flcn ft ^*tfff am ana 
ftntan asm ca mca ft mm nt«ai 
nftcn, stfta afts ftafrn^ cata «ra:- 
cwa ^tftfa ¥caa saftttcaa m*& 
Hfiti f?cn i aft $*caa aiaft? tcaa vM 


ma fa, ¥tft fftcn fftrras f^cn, &®a 
¥i «¥ anea nft* f^atci i narfm 
¥taw a^ftfaa ana ftaraa ¥ai 
f^attf i 

^rftwtwB nftra^n 
—aft c¥ta mwa¥ n^sr ai afla ^i- 
nmn c*ta ntca nt«al ata, ¥tfi 
f^cn «tftf naa ftalaa nia fa i' M 
^lan^n ¥tf«ft ca > ffta aat wi 

aaja fan <<a^ ffta fcwai maai nasff- 
*]di nfta^'caa ¥tn a^ ftafts* f^atcf, 
ft can ¥tai & tftimw ca w 
mra¥ nt«ai at^ca, ca«ftca ca aan ^ 
c^Hntftf nfta¥ a atfa® f^atfin* cn$ 
nacaa afm f^ca i 

atq^t^rc^a Tf*t mfita^CTf fta 
—§<, ataf ^aastftf mata ¥caa ca. 
atftatfa fasncaa ¥t ca ftftfc naa ntcn, 
¥tai ataa awcncna a^tcn^i ¥a nacaa 
aft^ fafaai ata i <a^«tca «tff¥C¥ 
mfaatft f<®*ica« aaa atfnai ca^ nicaa 
aaa fta^raa a«a f si *a i 

>T¥CM scaa 

a?jtatnaftfe « ^itatftt^ a*caa ffa 
fta'taia^f ca^ ntea®. ¥taft«ai n*nc# 
«rafti a^ai ata i efta ^fcai wt®ft«ai 
ftatan aftc« ntftca ¥tm f^c« ca? 
ftcaa aaa fta'tan® a«a fa i 

<3wftP5Rit¥ *twfts -A *mf¥C¥ aaa 
fta'taci cat?t^5®tca aaa aaa ftn'tan 

(Absolute dating) a«a fa I 

c<5¥f*a naat^fa® afar ftftacaa 
fta atatan®: ®ta-a?faa¥ta ai ft? 
attoa atat atftn ¥ai fa i ewfar 
natc<« ftftacna acn aca fcfta aaati¥fa 



*t*w, 1070 ) smtm tot foilm faircmi *mt% 643 


Wtffl® fit® 5ft* I Cl TOW IWT 

rcwfri n?fr<i *w* n<«ri* nwtw 
sntiiitl, ®tsft* 3r mtrfi st* ml? 
mn sii nifatsn* ntwts ntstrir 
c®*fci nifrfi fil 3 fti fi®f»cw <*i* 
f*Ki *ii mi ®l fMt*i ntstcir <1 
r®*fos nitctfi st* ntl* f=Mf% *«i i 
c*tn rswfsrc *twtc«fa st* ntl* «rt^i 
cm® ci **n <1 nsK ntc*. *tittn 
l*tSlt?f C*tl« tw mi (O-time) 

sit® list* *t® n<* c»il «r«ni to 
frill! n*I SI I 

*tm wtfl, ifftcn *t<® 
®tl-®*tl<s, ®%®i, illcltcm *$f« 
*trs i *1 *tf«f «tl-*wtlc» *t<cn 
ntutifa* *w* 121 itsmw $nfi®rtn 

ci ntlc8lt®i-l4 *t». ®tsi m»tifir 
sic® ®tn® fl&lcw nfs® fafoiti *cn 
4*iB flfll *S5tri *tll 14 font *tll 
««| *tl*- 14 rs’ffoa n?T*fi fifwtfe 
4|*n :— 

fnfeln + ntldrw-14- c«ft^ + 
*t<n l4 i ®l *tf* naitinf® *t*tcni 
*f*t*t®i Orff's fifsFiti *cn ftl* ®tl- 
*«tl* hut?) *ci i nl cntirw ,*H* 
®tl-**tlc® *tfcw ntwtnft* «*i 14 
to isi ^Vwpt n*if®* ffl i 
to ifsfcni nfs® *t*i ®tl-®*fl® w 
to w«| *tli 14 *tli ®tl-®*tlc«* 
Jiff® fcftcsi cits «rcm smi *ftsta 

fcffWCfl CIS fit* 4| *1*5* 4 ftffl 
sfiil n*n fif *1 ossfei *tli 14 
®fftf ®1 CfWPfiCT lf% fiflWl *f*W 
ittff *®:nici*ti sic® *t£U &fiw 
®*H slitfs®, cnl st* firs f*i 4** 


fcftl **H fl I ®S*n®fCI > J[f*| §flCII 
cff »lc®« *tl * 14 itfsi *fiii fcsti 
cssfoisti nfiiti fUl vn qi «| 
*1 «*ti $forri nifawsti nflftn 
f»ifi fftii «rfb> ^fWJf *w *i 1 
wfii *r$tot* ft« fl<t f*i flitct 

fil* 1 *-.** 4 fV 1 ffft«l 5,560 ««l 

•ififac® 50,000 4 s^csf fcffftf ^ftcf* 

TO flflll f 91 >l¥S I 4 |®tcs >r*lf f*»f'r«rf 

cf ««} s«i fs, ®tfi fin 100 fit® 12,000 
fTO 1 

C 5 WfWfTf (Pleochroic halo) 
^t 3 T 5 | *tfo«lt*t *m%-^c 4 i 
nm flfltcf cf, c’ssffc? n«ff*j»)fn 
fm ftffn fts 1 4 t»ifi f*rt«Pii firm if 
fln^l cn, cn«fn fls.nFSf TOf 
fdfltf* si «r«i« ffft® nftfi 

<1 «iis l )n‘*i sew *« 3 cs 

si^-fftn emu fhi 1 4I fif?ft w«Pif 
ftf C®«rfnrn¥ (Pleochroic halo) I <nU- 
nesfl h\cb <•! fiifts sl^n«fnf 
nss^s ®n nfasfc«« ftn nfls^s 
ncl l «*f 18 fa»fni nftf M s»lf^ fit®' aain 
n!8c® *181 f«fa4S nc8, ®l«1 fif f il si 1 
4 l«fw 4 f }5 fnfH ®tfnfH^ fii 
si 1 eft* faftfc «m« ftfrim sfit 
«rrf 4 fn fiisii n «rw 4 •u«n in, 
®isn «f» f «8i f*n wf«, ®tsi 
®lfnfi-ss 3 slc« itfsi fii si 1 <<| 
4 t*jf 1 fii fif* 14 *firs ff to nten, 
®tfi firs >1 fiftl «m« nn itfsi 
*ii fi 1 

ttafswto « ftfiinfcsn *8pfrs- 
llcifutMi nun ffsiwwi ftn «rtH 8 
*HH*l *11 fs<* fi 1 *l»i*i *11 si 
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Wi«Mi 123* < >14 >r<n 

T ~ uX'ff 

Hc g firc to <pii ,0# 
c*i®® ob -<** ®wptt®—licnfantm ft®i- 
®wi fw cn nrift *nrt< f tt«fl ®ti, 
<8tm A* c*i®* 0# i ntt-cwtftflfet* nttf 
now ntntcnr ami w cn®* 08 -** *ifnW 
¥® *1 c«t® ,0 M* nfwtn *® i cl® 808 -'** 
cti* ftwt® (l) ntntnr w 

fin t ft® m i ®rti c*i® ,0> -^n crc® ftwt® 
( 2 H* nttfcm *w fin'tfi® n i 

( 1 ) t - 1515 x 10 log jj 1 + 1*58 

(2) t - 46‘2 x 10 9 log (1 + 1116 

A *t*f®n ntnttm wi fin'mn CH®-(i3! tti 

*fiil A cn, ws ,0B ntft *Moft nfwti c*i®*° 8 « c»i® ,ot -«m •rfwtuln-c-tf- 
«t?fa? fn m i cttfita new ntntw ntfnnt* ni fiat® 

^torf®rsit»i-c®rs ® ®irtfif*Rrt®- enm w i 

Au * 88 t - 1 

c*®* 08 _ 1 it 
CPB Ui 139 V A u sbB t -1 

e 

(A- fi&fjfl fi®t«R w) 


j years. 


Pb ,0e \ 

-rrv ycats 

Pb ,0B \ 

-fhy cars - 


w ftfintn nnntti ’tflf® 

nntoft nwr A fnfnifo wtm nf* 

®n nlnt* Intor* «mw 

nw «it$f i *tf?wi nft i ^ *r«f® «fwt»r 
nftnt* ®v «r*iw nw cn cntfwtn nttn, 

®tnft nftnti fi*fr i ntni 

cntfwtne ftfintn f*rti ftfnrr nfctn 
■tfnfa nta®« fnftitn *n ftfaft® n*i 

A ftftntn fit* nftnti ntftrnt* *i* fcnft- 
fc® ntntcnj w **i n* i 


C*®* 10 >9 <a®* 08 -HI ®i«ptt®— 

Ini ntn nn* *(®f®n •tftnf®® i 
4»t?ln «t®n c*i® BX0 ttaftilcnv nfn® 
*A wfo *trfi 


«rnw on® 808 -®* nftntn ntm n*» ®tntn 
nncnf®* c®fwt*i «iifitftifircnn nt«i 
c>i®* 9b -c 9 nt«n m fiat® 

ntntw >pnr finlfw® h i 


t -1515 x io* log ( i+i- 58 _Ek!Ii+Jkl !!\ , an . 

•iitPBim*"« «mnun« WIW- «itm«*-on ifiw «Pw +5% wn 
•ilMftitn 40 c®®f»i *nrt< 1 Ini 

*tnt< nt nitnfnitH fm ntwi ^ 1— 
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A 40 _ ** f( A B + AK ) 

K 40 AK t A B L c 

* frft np w visvn— 
vftfaltt 8 ' cvwfvv nit* I Ifi fti*x«r- 
%** ivtf frPnti ftcv ntti i iti- 

itn |iftiti aT -4i iftiti 

itfmi fail* f^*iti cvii n— 

* _ 6‘2x 10 10 M Sr af 
‘ 0*6993 _ X -RP^ 

CWfWtfWte CVS « VW?[«I mv-tfi 

*V[*i1*—CIVVCIHW C*!Q Boa i C*1® 80T 


’ -] 

c*!®* 58 — 4 * fafe ivKitftci.cil 
4* ivfvi qfcicvr »pra fatflu 
▼il iftwi c*i®* 0 *, c»!«* 0T * C*l« ,#i -Cf 
Clfvvfvftv civ (Radiogenic lead) HI 
*i i cvwfatm* icv, <m vtfri ens-nv 
206 * 207-41 VVItCVI nfa cwfrltvt® 
c»i®‘4i fc* vftciftfctivfti v*it® 
*fwl «toi w ftifai vii 
▼tii 


^fwra *$p « ff%ro xHnFRi ^fsRrj 

*ft* TOiJWUmir* 


tfifi v wtv «it%i i® fcfopri elf's 
ititvvti ititiftf fcntftw i 

VtltlH CTOJI rt® * CI*R Vtllfe 

iritai itil ftift® fci itev, ^fi«r- 
citfi 4H tfv« evift vcivfe frttrsm 
itn ftxftv tr> i 

frtti mew vvvvft ititiftv feititci 
ifc® 4H 4v cv$i *PrK u cim* cvti 
ftrw fan ftim vti ittv i vtw * 
vvfv srt^li cmem v*:st^ irtfHftre 
*nti h itvn c>faf 4n civfatv 
nt* vit« w ftin i fat fcfa -mw 
Ii4fivf*ni wfi *civfi* HWM w 
<tm itvifav vtw i 

▼n nft fefa-orrn itorffiv fa 
«*i ffi^r frttm Hti «rt«it c*rc* i 
▼I fa c*ftl ftfti mew, vfll (Auxin) 


ftflttlfa (Gibberelin) 4I< >rtfcltfa 
ftl (Cytokinin) | 4* fa* Offtr'(foil 

vtcitwi «w«r vti vvfS frttcvfl vii 
wivsl 4 c>t ncv—iti «rvtf mew 
fmfr®, m fefiw* ^ v^fvt® 
Htl®1 II vti ii^ ®i citi vti itev i 
CllB rn VJtlWwv VTtfa® (Abscisic 
acid) H I^tvtn ABA I 

•ften vt4v«rtn fn«i 

fc4fivfvi ^fivi W^fi vu*& 
^vfiv *n?)vti cfn cici, ABA-41 'ffkm 
mew vii feife mettm faft * ; v<r«. 

tvift ciitw W*c?« -ip « 
tK9 Iftivt ve«, ABA cnvfti »r«cii 
v ifv citwi new Htiv w i 4 * 

•ft utivi^i cvfivm cvn tv:, vfivtvi- 
291 
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(Ethylene) ¥<ft« fccTT 

w fii *Hft® cftf «rf=ri ®ttf, 
fcficff <j® *’jfa faif fartn fcfafac** 
«»®t* ®t« f£ffe fcfaf# 

®i ®<£*fa *c* «rlc* i «| Pur* ®fstc«r* 

^ffa «ftf £< fef%C*fW *$ »f*tlf 

fof CS%S ftffCT* »(C*I) I 

■% 

fcftw* c*fC 5 «fftrw* cm 

afofapil c*rfl nt*, -at? ^c«tt «t*rt^r *£®— 

f tc«» ffi, *£** ^firet*, tfa 

ycm fc<,*rfe, *ft«i« Tft»m wwnr «w 
•fttnuW f h?t$ w t*ra i 
fefi*KT* ctt* cw *fiw 
<j«ff f*i w muu, ®t« wj «nfa ^£<® 
trat»i-3-®jtt»ifiif ®jtfa® i\ *rwn a a i 



wt «tf®f®il ^ *w*fa ®firc cqto'e 
or«n cnc* i *\ <«i« nuafa itiitu 
Um fan ^tnttt^tnf %rw *m* 
w i *\\ ^fn^fa ®wn fatcn 
ffa* i ft « ®fa utat* ®ftf* 
*mt* w\ ^i ntf* ft* j i«tc** WJ 
mu VW f ftfH mu * *it®tt 
®tfti fa® mu ft^®ft»itft* ttfl fa'Ftt i 
fa*n fa-n fcf«r« fcn* ®f%*- 
*f*t ca ft® ft*, ®t* ®ttf fafis 
ftfti 


(1) cw ntf ®fwcf« itn <rwt- 

®tf®« Mh cw®i fti «tcf* *rt®i 

«m « ®*^fa®tt* fftw mu fttf i 
<** . ¥UI itwv (Herbicide) 311 Mil 
c*t wu nf®ti &n* ftfcttfi ft, vii 
crt aw* fir«fa wfl ntifi c«itn 
i tcf; fti ctnt ntwi *nF ® tt?1- 
®tt* fvtwt fftf. ®ttt* nr®t* fc*t* 
ufft'r® f*rt*fa c*icn tttf ft ®t* 
wi »i* atti ®ftR aw* cvm 

ftffl®l u1] ftl =111 

(2) ®fasre faf#iu 

«<ffatenaTf §f««r 
®t9t®tf? 4f®t^lfl® i 

( 3 ) Cft® CffST ^1%£?9 tcf 

®?®£?1 f£« I ®r®£ 5 Tfl 

ftn«r*U fapfl vfiM-CMIM ^ftfl MM, 

ft5*l IAA-ilfl JT5 ftfap«tl v\1\ 

’IfC® fafafc mi =*11 

^J^^tfflf £®£3[ "0£(%rc=l« ®tfl 4ff5 
Mf\uu $nttffn®i ®c»n—c®®rc® «rtfr®f 
*f*NnN *ic& fi, £^ftw »rtftc®r 
Sftcf f® f«i it* i nuufi® 

vfiii* 311 in c^f^jtc'si ntw c*sj 
f?i f?, vm 4£f«rtc? c»r 

»itif w <iw c*r$ fc® 

cf t»r fits m\i* ^11 

m&m\m ?-rcf ®Ht£5i *t 

car^T® fc4t^ «TfH ®tfa ® mm i ®t*rfw 

ft^ntC^ Gibberelia fujikuroi ^tTR 
fifftf MtCf* M\M\ «tn »l"*tc# ®s- 
*ift5l Btatft® Mil ®rfal 

Mi\ UMH ft^ ®tf ftfll 



ww.1970] 64? 


*fafa 4 * fa, *ti¥4 to ?*hi to c*n 
cro, istffafa toto <TO?4 cro 
W « »wmi *4t jfa4 ftf *TO4 
ftfatt TO l 1938 TOn <1 41 tt ¥4 
CTO34F fa^tfa^ faTO*r <1144 J)f|5 4fal- 

ifa¥ *ito<i >TTO*ft«ii to, n &fnr- 

CTO4 jfl4 TO *!4t4¥ I ¥t*ft4\ fa**t4tol 
faTOr cto 4(TOfa¥ *iTOlft¥ <j4* 
*TO W 44 TO TO c?4 fa4tE4- 
f*«l <444 27j& fa4tMf*W 4414P 

¥41 cTOl TO« TOJ 44f4¥ TOft^S 
TO farctwfa* «rrffa$ GA 9 I 4tfrfal¥ 



faflC'® <«* 4tTOfa¥ *lTOj3 «fi¥ ¥41 
H 4<*t¥ S1E44 TO (Fermentation) 

cto i TOfufa* fa&tr* 

GA # cto TO4t*(4 farckifros *it<*i 
TOtft, ffl fcfffaf faTOTO*! 
«ttT« at4i *rt<*r sfcaj fcwt44TH*i 
TO Forget Me Not TO* ?*Wft4 GA, 
GA, 4j4fta to >T4t*fc ff\ fevTO4 
*41 TO, f*¥ GA # , GA 4 , GA s w 
GA, 4 J 44 t* * 4 W ?* «ttw 411 

£*fa* fa4t¥«ltina TO4C4J4 C4? 
TOft# *faS¥ TO. o*?C44 

TO«ft ntTOli: TOt« TOTOf faafca- 

f-H TO 4*?4 W %f% CTO 

to*j f*i A c^A ^fti ntufa 


nfm ^ifflTOi f«ntcifro fevtt¥4 *4c<® 
*ftw =n TO to* to 4i i w 
wtrnv m* tot wf TO fafTOffa 
4i¥tifa¥ nTO siwTO *ai ft, TOk»» 
cm TO, fctroi fafcn « *wtw TO4 
TO faffas 411 4*¥tl 4faTO?li 

TOI4 *TtTO GAj-44 §TO&4* 4TO4 
aw wfa ¥iw «ttc*a *t*tc4 4*fci 

TO4<6t c*«i to. f*i 4^ aw 

4fa 3C4W =rl ¥41 44, ¥1 TO «ft¥tl4 
C*t4 *lfa4<&fa C441 TO 41 I 

f*TO4fTO4 «4* TO^TO* f#H CTO 
«W4t4 ¥4j TOW* 44 C4, <4$ faatt* 
4tf*ffaT¥ fafat* fcfoW ¥44 TO* ¥tC¥ 
4M141 C¥C¥ TO4, f¥f 444« TOl ¥l 
W 44 fa I WTO *t4fat4 C441 
C4C?, fa4tC4fa4 fcfarfacTO* 

44t4 : ®1 ¥C4, fal 4t¥I¥¥tt4 ¥f4 
•ifilTO ^fa4 TO 44t4¥ 44 I ¥C4 
1^41 ^tC4 faTO4fa4 4j44t4 ¥C4 »|^4t4 

nfaTO ^fa ¥4lC»fC4 4^ TOt^t4 TO44 

¥«14 |fa4 C¥C1¥ fa| ??¥*1 *ft¥4l CTO» I 

*rt^fff5w 

fer*C?4 ’Sfa’fTO* ^4 caaf%4 4l<t4 
4C¥ »rfac§tf4fa4 I 1955 ¥tw C4ft^ 
"^4 DNA C4t¥ ¥fac4|54 (Kinetin) 
4fC4 44fi? 4tTOfa¥ Wf *T4¥ *44(4 *14 
TOt&tf#far44 ^4lf4#t4 44 I ¥t4t¥*fft*4 
Tobacco callus fifars C¥t4faTOR4 (Cyto 
kinesis) *3X^t4F 4tTOfa* *tfNl 8 44t4¥ 
TO ¥4 TO C4441 44 ¥t^f54l ffl 

CTO? N a -<tfaltH¥ 4*14 44 ¥J(C¥f44 
(Adenine) ¥t¥tf 4t4l4faf *1?K '4fl 
¥4 CT4, C4C4? «U?4 C4C¥ *lN¥J 
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mm * mmm [ 2H H, iw »kui 


Clt¥tt¥ Itlcfetflfll =?t«l|ftl 4*tl ¥11 
fi «w 4| car’ll h* ¥tfttn ititii 
ltl¥H ¥H fl ltftfctf*flll fcf«CH 
¥¥-4¥jt¥i lii-fiiici, itn-aHtiti 
fHtci 4i< ¥ ?tc*i ^fCit^H iit- 

ff¥ ¥ltl ¥tt* itftfetfVfll Htl¥ Id 
fawtitoi in ¥cn i 



¥tftlfrl 


fcfof-citi itfcfctfffii 4¥ ¥5i ifiitci 
ltd Cl, ¥tdl «J1¥ ¥ lit 1 * ¥11 «|l| 
^1 41 ¥d 1964 ltdl ¥ttn 1*¥ 
C¥t*f itfcfrtfffll <J1¥ ¥11 W ¥1 ft I 
1964 ¥td ^tl «H¥ ¥li^F Clt¥ 
faltHl (Zeatin) itCl 411 4ffa* 

Itfcfctfaftl *|¥¥ ¥H TO ¥11 *TW^ 

¥td 4¥tft¥ fcflT-lttafrrftftl ¥tflf¥ 
¥tlt¥l 

i*¥ti ¥tin»i *rti¥* *i« wmn &n 
iftcfctftftcii fann Huh ¥H ¥tic¥i 
am cnti, 4¥tci wttn*r 

TOI 1 ¥t¥f« fttH¥fd lftlf*¥ ¥1 i f¥ 
uch 4is ft nfiiti nftcfctftfti iji¥ti 
¥11 ¥*> *t« frll ¥f*11$ ¥ iff! *t¥*V 


fttfl ¥111 fe¥tlltnft¥tl (Horticul¬ 
ture) ¥f¥l 41* ftdtnftl CW Ul¥t« 
¥11 ¥1, «Wf¥td nftt&tffftl¥ 4C1H 
¥11 cic¥ ntw i 

¥fftiftrfw¥ ¥&tftr® 

¥fin^ hi ¥m ¥f¥i, faittifti ¥ 
iftcfcfftftl CHI feflCH *& ¥ jftd 
l¥tl¥l ¥d, 4Jtlftftt¥ ¥Ttfl® «tl 
fini^¥ 4«tl fttftl ¥C1 ltd; ¥<t<» 

CH 3 CH, CH 3 

COOH 

¥Jtlflf¥¥ ¥Jtfa® 

Cldt* 4* irftll&l 4¥tci feflCH « 
ff¥ ¥« ¥C1 ltd I lf¥Cltl¥ 4* irftlftd 
<J1¥ « Ht¥» ¥11 ¥1 1965 ltd I 

iti, ill, ¥ti, ¥tcni Nitfir nfcfic! 

ABA-41 ¥f¥Cll l¥tl It¥11 ClCll 
iffttl CHI Cld, ABA feftdl ¥1 ¥ lt¥1 
¥t¥t«tf? Itfltl CH 4H fH ¥ iflClftll 
iHrfi* ¥111 

fefinr-CH¥ 4* ¥rftl¥fl f¥¥tci ¥t¥ 
¥C1, ¥t! ^H"ltltlfl¥ lift 411¥ 1*1 
HT¥Wtd fcllft ¥11 Itl ft I 4* ftltf 
iitn¥ itmti «rcitwii 4| ¥rtti¥f*ii 
^¥l-ltltlfl¥ f¥lt¥ltn Cltfl 17(<¥tCl 
^mfi ¥ii Hu, cifH ^fiiitiwi ¥ti 
^nntri¥l *tltltitl ¥tcw Itltdl ltd 
41^ CH H« ¥tm ¥im 4| ¥C^tl«fn 
it¥tdi *f«cfi « ^f¥i era riittfi 
fHH ItlCl 1¥1 ¥C11 I 



Hewn 


»r® fiif to iw q*t¥N »fc^rt 
C¥ffl WfTOfrfff 4¥fS f ft*1 fafk ftl 8WII 
fcti? fforo nTOcn ftoti *im 
$f*l¥tl¥ <8® 31 fC*l« 4f'fclWtf3¥ 

<st<»*rf imi ^cfl nfuttili 
«m* fffatn-ftwtw* cri ®tii<5i 

4 *$ ^fro *rfm nfan w 
TOtf «ii ¥ir*1 i 

1962 *rtw *[<J» ftfcl «fff*TO 
« ¥tf«»ts1fi®i->narf¥ fewfafo fftotcri 
fffw^tr* amtraa mi 4*it*ti 
c*t3 n*c*i 4ffi» ntsfrtfo* wSt fi¥& 
fc«,wr cro «rfekfi ¥«n fcwi 

«t*<s »ii¥ti in TOtsi ifmv '•I 
*t^i nat^i cro srfota nfar* 
flTfH TOR I ’Stir®* «l«tf fftf 
m n'tos ntutnfi* ^Tfi 
fttifef ®fef c*tfi «tfi <w *nt*1i ’invn 
fflilSf Wf=f ®fef 3ft®t&C« fe*ff 4l| 
ii¥& fe«»re*f«f cto wfai Ttfiif n*fo ¥ii 
fi i f®3 ftc^i *jc«ri wticsi ?fwi «m® 
«Hi *tw **16 *ti»rtt¥ ¥tr*f 
fiRJTW ff*tS3 *¥| fWl I 

«|11 rtW 1963 *ltWf 2U"f *rWf 
•trow <W *i*t^ irefe fe«.c**ii ^ii 
f«fai i 

tji ^tic®? ?f¥*r «rtrv c¥it*ii ittw?* 
ftnftff fa^tlftfTO efr? 16 f¥t*rtft&ti 


Iih mfii® I tttf tofu up c®Wf*i¥ 
fa*m toii, wtrrtfe anew ’jfii'fi ct\i* 
fil*c**tv fc’fa i ci\i¥ fi^cuti 

¥tit¥tfi fftrron nfta fe*n 1*t« to 

ft¥& ^tf*H CTO ntf C*W* 

C3* I 

<jfalVf C 5 ^f¥ fijfCHtf felt Cft* 
«rtfw eft* fratft* n*TOt3¥tc<i fieri 
im mm i *tn 4ftc3 itijwii fen' 
n*c«, ^rfcii fern 90 c«rc* 130 froit- 

fl&ttW ftlj 4ff& EIcctrojct fl ftvW*t« 

w i 4* fiv^rafes* «r*fo *«n 
rt ’itifa**t:i fiwr4^n nt«i« "ifeTOfti 
fek® ntcwsf f^ I ffl C’ttfel 

teffli fmw > fa^i^certt*! 
c^m¥(B sjwtfl «i«t¥ incif m 
cit¥i irr«f*i i 

c«V«¥ fiiacitui ¥tti rffn^t* ceV’f^ 
cwm %it'tfwtci n?ffi¥ nuti iti«i 
*ff5rl>i ci»h¥ c^isw <f«fi ntiti «t«® 
vitJitnaft n¥W siitKnr ewtitem »«i\ 
vfri feni toki ^ i 

cb\tv fijjrtun ¥tft¥lfi f-'ii 
TOt'tni n¥t»i Httwtnfo* ifti n»n 
ifiprt^ <nn iturow «ci-i 

TON 

new <|iti fenri ▼tif-’f’ 
froitfafrti 4¥f5 mm H« 
¥cm wtf^«c*ia F rrcia i*fc«), 
iff ^ «w^fi 



oft«ftTO [ 23 -r if, in 

ftsTOt* fc«t* c*fa *twi cm ft*i <*¥ **ftftifci *$ti «1? 4tw 3500 
TO*««waFt* mint** ftu >tTOi fmlffifet* c*«r «*** *t*ft«i *i\ *j1V^ 
*tm i cm <«* TOtw i«* faftcift* «rti 180 

TOTO* (.1 W «jft*tyci* fe*fC* foitftttl I CTO loo ft. ft. 1*1* 

30 ftntfafct* C«C¥ 200 ftntftfctC«* «¥&$* *Nt* *TO1 Payload-f^ ^titi 
TO¥ *t*fc TO1 «t* CTO 30 ftwflTO* 1® C»Ttftlt1 TO 

mint* «*TO ^Nj*i i *t*i wfB fTO *r* 4*fe *farc cm* *il ** i 
c^*t^nw , rt?^*ftf8>i^c^Wfl < tftaF*ii- *TOtf*® cif cm* C5*t*l c**¥*ifi»i 
^TO* fcw' TOt* ¥fa«i fcn<ir*«fa* ifa TO *C*f|*l, wftl StTO* ¥C*¥fi> 



'SflFS* 1*1 C¥W ^ <«*fB TO& ^pwi ¥*1 ww 


ifiw-lrtl'l TO* TO I nl 
TO1* ¥W*tc** *tt¥ 1*1 4*f8 «***(< 
<fft*1 <lf*1 ¥C*t* I *C¥C&* nft*«Rl 
*Cll *T***«I *1 **t* *n W|*®*tf « TO 
®tc* ¥tc«r *n c*«*t« w ft*i i 

»TfWtlCT> 

1%3 TO* 2in mw 1*1 c*ar cm 
&Rt*tc*r *m ci mfclB ctfti **» ciiB nt«n 
ffa*ft*l ^Ttlftft* National Aeronautics 
and Space Administration *1 NASA 
TO frwtftf TOt* *t* CTO I TO&tB 


«ftim cm TO ®TOt¥fwi ^*1 ¥C* 
&k'ito *ti*im* nfaftf* « TOTOi 
*m c*i ft* ®ij ** i 

«j¥tr» TO$rfa* 5rmtftTO c¥* 
<¥«* ft*® m in* i *t*r, ntftcifc 
tfcft**, *tftR vtnt* «n?ft cm* 
ftwtTO *TO ftfa* ^»fft* *r*Wtftrf 
tow *«® itc*i i 

1967 TO* 3in *mtl t*t CTO c*tft* 
itw *t*fe cTOi **i «*t «¥& 
^ts* w to 5®f* ¥^ifm* ¥t*^i 
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ftwjitl!—4^ flu ffc*tl&7 JfTOjf f$ 

ftrwi 

Ijrt flu if® wori * t* *c* to 
50^. d. feiFSti 7tff«ii-f*aF(7i toito 
to cwi artr* cfidfTOftifi aril 
*frt*W TOOii TOmra c*Wl ft** nf®- 
<ff% cffTtro to to® *to tnlt* *m*r 
*rt*t¥ TOTOr-TOt® mrototf «toit- 
fte?hn toi ft® *C 7 * tnarfi 
TOf^cro i tew*faro csrto TOftfvi 
teTOfti TO Cfl¥ Automatic Picture 
Transmission System-4* ft*TOl ^ftat* 
f*fwt wto* f® to® fffTOft* 4TOt7« 
** f d («rf®f5 to 10 w frotdltffjt^t 
^ ) CTtftlwi citftftc® TOTO*1 

mcar® ?rt® <atf c«fti*i 4> f* id* 
ftfrc* ®ta® f TOrtTO dait* w*oi* fcica 

fttf® ffCSOT ff $*5 Cftf7 WC77 
*fftfw *71 *fc^, cf ®c*7 fttar 

TOt* f* 4i{5 cftf* ®7® f|® I 
TOr®a ffii-nft* cifafit *d* <w»f®ton 
TOw 4Cf 4i(5 wanr^f ®* j*c*r itt hi 
I 

1*1 *<$frt* 4i{5 TO$rf®¥ TOTOH 
TOTflciarwtn to tel <yti dm* 
c*toftf*i¥ wffrtf* to itfl^< ¥tcw 
®TOW to*TO wffftTO fccwn 
TOc ®7 5 TTO fit §*it Idm irtit 1968 
TO>w rttfti dt¥ t*l cwfarf3cw itlfrtf* 
*rt® fin i 

1969 ftm* 26;-r ciwitit tjrrt® 
Cffcf itCl 4*fc TOl&f WltTO ¥tW Iff»!T- 
ffo® ** I WfCTO TO WftffTO 
TO^ddrot® Ifl*t*rt77i fl®*dd# 

4* 7C¥l|5C¥ TOM* l iff f or i stem* 


TOtni m*7 irte to TOtwitt 
* £f TOtit fr®fii 4f 15 itiftro *ftc® 
TO ¥*i ftfCf, ciftor wit ¥tm jj-^-T- 
to* TOlti ftroTO *rtftmr wfTOt 
teftf * nrfcf to c®t«n to i 

WTOW TO^nfl 

!*» fftTOciar cto 4*r<¥ 701571 
«*! fwfft 7Cf5 fftitm ntitcwi fcici 
4f< ®t7c® <t®it 50f3a« c**& icilc® 
TOcto nor cft^i icacfi 7 cw 5 <*f«m 
ftucf wf7C*7 fTOM fc**5ta frwtd* 
^tw*c*f TOt=f«s still wttn TO in 
ft* i <fff«: t fe*TOtc-t* wr^urtfff far 
dor TOfiTO* wf|«tdi fdn *i 

Wtff **< ^fl^dicnw (Neutral) wdfl 

*rww to* wan flit**:, f-ctfff 
ff7¥C7ft* fef* Cf Efectrojet <f fffrv 
cTO«Tffd« TO, TO TO ff* d»t*¥ 
« &ffir*¥ cwi» fTO ncffft* to nd~ 
TOfl 4*^ Cf)*Cfff7 fap*1-trfa*f7 ft¥ 
f ft® cacf tf TO f¥«tc* *rd*f«® *t% ®i 

¥711 'jit*®!, ftl*3C*17 fe*fC77 

$15*7—§rrtfctd(TO ¥ cfCftdpit* «f¥Cf 
TOfdfi-fVTO TOffl 47f s^<*:, 
cTfitr^ffit* fciffe cwf, dm* ¥c* 
l«*st wcTO cft¥ ff ndfrtf iftr 
drift® TO, ®t* *tftftf fVSff ¥71 I 

W Ortf TOl Clfcffl fdicf diVtf 
wim* fcnc7 ftffim* ^**"^77 te- 
W?f® « ffidwi-f^wti ®fj to 
in w fnnr «te ftfti fftwi 
^<wrd¥ wt*t7 cfci ftefa c** idc* 
dc* ffch <5nc7 30 cfci 60 dwffflton 
unit wtm *d* c*n *f*ii tocs i hr r* 
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*fU«n* cmntfirif* wwcn <fe 9t«it* 
cm* n* nw <®tit* nffer* fmi 
c*®rt** ntntcnr > fef«t«fn* nffe- 
f<f** fen* »w cm* cnntw *ti* nf* 
fa* fa<* wat* nw* mm* i 
wt** 1 )* fawtnfai wt*n*'«cn* fc<s?ffe* 
«f?ffew nfomwtw mm*t* «r* *t*c&9 
utntf Stfatl Electronion probe, Plasma 
roise probe, Ultraviolet detector 4*s 
Ion mass-spectrometer wtifa *1 
ntlfecinRi 

^-csfa* fa*wr*nt* fen* fijimnir®* 
nin, ftwfe 4m nfafafi nmw wm n<ncn* 

ferftW 9C*C&* m*T Proton Precession 
Magnetometer stf** *1 ntitC^I fClCf I 

wfai cnc*. n*t* 105 fmntfafel* fern* 4fe 
f*$T*tnfrs* nr*t® ^a«i mm «f$ *sf- 
farntfifet* cwc* 5 no wrtHitc** i 
tefiratcn w*fa« few* «rnrc*« *t||j 
*tn*fw*, wtt*fa*t* Smithsonian Astro- 
physical Observatory-* nCW nm*lfa$t* 

n^ wn *i* m* wtcnt**fii* ntntcnj 
wfa* fen«r*wfa* nfan* n*t*wci* *tcw 
fa^w mm* i 4fe wi^l* *tw **i *cw 
*jfn^* wtr*l 4nt*f? c*ar cm* i frfastn 
4m wttw c*car* n<t*ta wtm* ntntcm 
nf**t* wfa*1 c*w 4m «t* cs*t*t* 
n$f «ntfnf^*F nfiwtn (Geodesy *tt* 
fiwlnntcsfl *1 faiww) faifal **iwm 
<jfa?l* c*iw* nfircnfar® ^ *t*wfa* 
Tfntf (Co-ordinates) Wt* fa^nwftn 
15 fafetc*** ** f«*Tffe* new fa<* **i 
n«* ncifan i wwft* n^fft wtc*i 
*n*fe wm cm* wtm fncifan cn, 
f*wt«tn* *tt* nn®<jk fnwtm** ft*fe*^ 


n^rjtfc* ^nnti ’jf** 1 !* c*rar* 93 fafet* 
*tr* mm* 4*< estate** *t*t*tfa feifan 
trtcmni n^nci* $**1* fomfer* 
nfswtn 140 fafctc** *® i 

1962 nftn *«t*tc* X-*fir fatf*n*tft 
nwcw* wtfiff* cwrtfafW* wnew 4* 
newfew* few* wc* fm*f*n i 
4fe wt^t* ^ nw* cm*fe cwfn wtent* *1 
c*ffe«-**w f^’fs *r* cm nhr m r 1963 
ntw* 4 fern *ttn Wtc**t*tm* Physical 
Research Laboratory 4*^ C^tffew f*W- 
fawtntl* Institute of Space and Aeron¬ 
autical Science, X-*fa CWTtfofWl f**C* 
4wfe Wt<^* <11*1 *C* I SCO-X-1, 
Centaurus-X-2 4**. TAU-X-1 
nwwtsfiv fasfs X-*fti9 nf*ntl w nf*F* 
ntaii ft*nci* wts ^ & f*«ln n<nl cnW- 
ttvfe fe^wni i ifni cnintt*"* 
wlwtci* 4*1? ntit*i *Kdwi *i wflcn* 
wtn w*t« 3i nfftt* fecw*> ftm 
SCO-X-l nwafe cm* fnf* wtent* « 
x-*%* nw*t* nt*"*?** wn^wilfiwti 

***t* wcw 4*1 new wf«w* c*tnlfe*t*tn 
nt*nfw* w cfetfV** cwit^Nalfn* ntn*fw* 
cm* nw* *tm ** i ntc* ntcwfe nwiA 
m*fc fe«scwnci* *t*i nwaife cm* X-*fa* 
f^ca* nfimti nnc** new nwfa cicn 
f*«tc* nft*f«-s new, <*t* fen* nw* *tw 
wn i 

wn*ti#t fwcw* »rfiwiwi 

n?i cwcar nw wife *tc** ftfo* n*Wt- 
P«*)wl* n* wtntn) n*c** wtw *t*r** 
n*t*tn ncmit* cwci 4* l*w* w^r?1 
-uni w*i ncmwi wfe *^H* w»wn 
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«rntar wj—* tf¥t¥ *V9 «rwi- 

9 f 9 ¥fo wt* tafirc 9 it*tfc 9 9 ¥*« 

w wj\ i 

«W 4¥fS ¥99*»i 4«itft9 ¥9fri 49 s 
9*1 c*«rr^F ¥fa 9 &«mt* fc«.*¥ni ¥ 9 i 
9t*9 4¥9ta nfa* fat¥l1 ¥t*i ’jfV^ 
nPw ciz* * 5*9 ¥t*R mw fc*ti 9 $n 
C 9 1760 fawtfi&ti C 9 *n ^:i 5 t*i* 9 . c»if 5 
¥t9 fftw fcn<9C99 9t*¥ 9t¥ri>9 cm 
m =n i ¥3f99t«ft9 ¥«n c«t9 
«t9*¥9 fc*ffcn ¥¥, «ww ^ft- 

C¥tfct9 *tcf 4*15 ^Icn ¥f9 4ffc *c*t? 
S«.w*fi c¥ar 9tnw9 ¥f9*iRi aw ¥91 
wii 49t* c<rt¥ c^i 

m ^4fac¥, ¥w *jfa^U ^ti 1760 
C9¥ ¥t*Ni-¥tnfa «twi 
crwi »tc«p tn 9 tc 9 i 

¥t9t9\ 91t¥9 ¥lvffll 99t¥t1 ¥19- 

3K99¥t9 4¥$ ¥t«f 9C«l1—¥¥t9l Wth 
¥t9ti9T ¥t9c«9 9ti9 ¥f*-*T¥f* 

>!9t¥ ¥t9t*99 9t9itc¥ ¥tC9l i«8 ¥91 
49* 9t¥tfi 99**14 ¥t49t«4t9 «j4t»T9C¥ 
¥tC9J ¥91 I 49 ¥C*I ¥t9tC99 

Wt^ll ¥*&&¥ 9C9& ¥f«tM *¥f • 9*9, 
C9C9* 9$9 fc*t9 ¥t9t*99 *f9¥tt¥9 

4¥ frit* ¥<¥*¥ 49*41 f^9 ¥9*¥ 99 I 
<91 Cfiar nit9F1-M¥t* W f*rc» 

f99¥^9 ¥¥£4, ftt-19 ¥19 «t9¥ MfaWiVl 
4*lt¥t9 ¥t99f99H f94C9 ¥t9t*99 <£*¥t9 
4 t 9 l 1 tfVTCnl ¥* 4 ¥ C 9 ^ *"&* 1 ¥t« 
¥£9£9 I 

ffa?9 *9<Wf>l9 »lf«*l9 
¥*£9¥1¥t9^ 4¥fS f¥8f ¥*? ¥f*W¥ ¥t¥ 
C¥t*l1 f*9 I > C¥rW9 ¥*9J9 

¥t9t*9J 9f¥1 ¥t9T¥9 ftfo* ¥t9¥l9 1t¥l¥ 


$»Rt9 9W9 C9^ f*<'»1¥tC9 faftll 
¥9i w m I 

9 TtC 9 f 9 ¥t 9 NASA -9 m ¥tir«f 4 ¥& 
jf# >ntff¥ fcicfi gf* tnprrvt 
¥twf 9 ¥l 1972 ¥twi 9 t¥t 9 tf¥ simt? 
«t93 9 ?Wn ^9 «T¥W9 ^59 C«tC¥ 
35,900 f¥Wtf 9 >t« ^9 4 ff 8 flt¥f 9 ¥¥*fC 9 
4 ff 5 ffaw fen'STf <rfoil 49 C 9 49 ^ 9 - 99 C 99 
¥C¥ ¥9 9J99tC99 9fC9tn ¥t«»9 

*tr® C9C9I »J9« ¥t9¥|ft C9t¥ 

%*rjr9ftt¥ >i9 wni qHt9 ^ntf 
4 ¥| ¥ 19^19 fWfC 9 ^ 99 t*l ¥ 9 C¥ C ?41 
9fC9l 

fenJT9lS9 f9C»tt59 4*lt¥t9 ^|B 9f ?99^ 
¥¥*l 4^ synchronous 91 Wf¥>l"*l9 
¥f3T9 ®n^9(59 9tnlC9 n9"nc99 9C9J «lf¥ 
f9«f¥ C9f®« ¥ C&fafa’H C9l1fC9tn 
9J99tC¥ nC¥ JiW* *lt9C9 I Cfef*!f¥>|9 
¥?if9r¥ 9¥ ^9^ C¥t9 HtC9 C«Th9 

C99t9 *t9 C9 4¥tf9¥ flW cfelC99 <Tt9t¥-9 
¥9, 4C¥C¥ <X ftVlfc ¥t¥ 5»1C9 I WlCVTl* 
9tcr, ¥fai9 ^n««9 >rc¥ na'l¥t^*i9«tc9 
C9t*ttC9t’f 9t*lC99 ¥C¥ C9 CfST «lf¥kl 

¥91 9CTC1, 41 ¥(C¥t5J 9f<49 ^¥<0^9 

¥tC9 «t9CS9 t)?f¥f*>19 «H?ir9C¥ C^Vc9fe 
C9C9 

«r9¥lf f9Wt^C99 p f9tt¥, ¥t¥t^t 
1973 >lt¥ 9t¥t¥ $t9l 1H(« 

^*WfC¥ 99t¥tC¥ crfskl ¥9C¥ ¥t9C99 I 
¥f49 9tf¥ 9C*fc 9C9 5flf5 

¥<l9f9fnk, 9C¥tk« 9t9t9 Ftntt9l fef- 
«99% ^9Wt^¥ ¥t*t9$9 ¥¥9 W 3U 
f¥Wt«ltCT9 9¥ 49^ y*jk C4C¥ 400 
ffWftttWl l«9¥l 4¥l5 ¥¥*TC9 9¥l6 



654 WftVWVtR 


^fi^c* nfwui *ti wtii *fai* fen- 
arc*! Mf* lC*fc, RtRJlSVl 4mit*tfe* 
nffefaft f^iicn fenwtfe nfe* wttffe 

iMFti ncwi rm fiMrti *t* «jit? 
i*t*H-fi«ti *n\ RnfofiM c¥W iww l 
*nc*i cicii fac* 1980 nt* 
M*t* i*t*H-f«Rfw rMtcri Rarnffe c* 
n*tci c^tc*, Mr* art* 1200 ffewtatit* 
*if«f*fc <i*fe cif®« r cfcfafs*? cMw- 


cM* intMft *fo* fe*ar*iw frfth 
35.900 f*z*itftfcfl few' 4ffe T*tftf 
***rc* nffeiti Rtm itc** *fi*h 
fwtffill af5 *W 4*15 synchronous 
ffiw fen** an rc* m nici 4 »*fe 
wtwti R**t* *iw c**i Me* i 

i*t*tn*fiRrci Rtiwi R$nffe wife 
ilffi nw Rftci **rci. c* Rtitfe wt*ffli 

cntu *fi i 


c%r* 


Mr-tcri wi tfitn, 4*15 nfift® sir i 
•jfii'ti >i4< ri RiftiRi Rftn«tf*Ri 
C«fltCRl fciwtfa* Ml Allium cepa, 
4if5 fulfil nftMWI RRtfol oi» Rtf? 
rrM* i*i«ttcu i *tW nfoi afril r 
fwntnili r*w« «tt?Nft*i c*c* 4i 

Ml *11 RtMW I ifeltl* C«fltR ?f*?li 
Mil *<<lfe RRtl—'fac*! *C1 fe* RRW 
4ii utn* Mi *ii fevtiMM? 

MM* new mm riitR •life fifi* it* 

Rftftl *tl RtW I Rfl*M foit *tn- 

wtui mm. ditw r*I 5 Rfiw R<n i 
Ml, MM ffMl f$cii wtifw «fe 
rw mitw^n wHta it* r it* 
M?tc® rtitwi fa** «fe i 

rtltCRl fe**tfl*1—dltR S^CMlMl 
uiffe *t4 r*i i cM* tali *n, cm* firm 
RR MM, f*M1 cMt*l ffe Ml MRlt, 
CM* Mt»l *R*1 R Wgfe Clffi 

ditR fenn* *ci nsj* n*tw m Mw 


ciTMi Rtc* -1*15*11 c^sti fofai c*c* 

CMc*l C*t? Cite*? CR1? Rtlfl *tc*M 
R*S C6tC*« *f?i *ftl I 

Mi Rt* M*Mi RW c*TitR ^ fe*M?f I 
C^fltR fsMWtl *C* RC*C* ,f * T 
c* i* f*<* * 1 , *1 M« ^** *fo- 
*tl* RfM^»f*C* RM 1C1 R*H 'feRfill 
Rt#?C*fl RHfI ^1 *C1 I 411 fC* M« R 
*1**^1 R^M^R *1 M« 

*C11 RIMF« R*W* MtR*tM Itf-nt* 
f5f*<.JI* WT RC1W* C*, C*fe *f* *RJ* 

41*15 *:i c’fitR ftfici *ti. Rt*:* c* 

**1R *t« 11 *tf?l Cite* ^*C* M I 

C»fltCRl Rtl R*fe R* *r«*—tR 
R«K* <UlK*tW *5:11 Rt3F?C*I f?*Cl 
411 it**ti f if? c*fe «r*r* 4i*j5 *ci 
C*Tsf®P Ml, RC* C* *1:41 RtWfi 


*41tClt*fR flM^ Ifeflfe, fefRltl 
fcltf&ftfjt*! fe*fH5fe6, *f**t®1-35 
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ft**! *$< 4f4nt**f*p f*t4i 

*ii4ifi ftvn, eft 4ft 4t*tfro ntftfc 
4ft ft* C’fltW *tl*—’»tl4* 4tff f^-4* 

*rtf4i ciffti *t*i 4t*i 4?4*t< ctoi 

*1lf C4, 4*4 CTl* 4t*tTO ^4* 4tf~ 
*ti* it* cftf *fi nt*t* *n dim 
*t*c** n*4 to f tw ft* i 

dltlf* 4*1*1* TO 41 ( 4t* TO! 4*4* 
4l4Cf* 4|tl44 41 ) *tf 5*l4tl4 4* 

• faftfc *f*fii 4 t 4 cifc wttTO, Put* 

TOJll* ?f 44tfc C^Cf 4t*4l a*C*tt4* 
4f fc TO4* ft?1 I *f 44t5 fIlf 

toi* fcwtntni fc*t*t4 *i*r ftfcfarc 
(Fibrin) I ft TO TOt* TO fff*4, 41 
*lf* CftTOplCf f*t* 4C* CJ!$C4& 4t4¥ 
ft* 4¥ TOt* Cftl41 4*l4tfTOtHfCf 
W4tli ttHtl I 4t4t**48 flttl* 414J 4* If 
44lfc *[44t« fff ** 411 Cftf ftWI 

cft& cnc»i w 4t*c* C4fiw *pt «r*t& 
*ft*i ffi *«ta* fi*i-fc*f-r*t* feu 
*it«. *f? ftlftf If 44t& *f4*t* ftf 
ftff ft* CTO, 4*4 C4* f*tMt4l If 
ftftfro If *4t*l4* TO 4f ft* CTO 
4*< a*f*t** fcn* «t4f ittni ft ft* i 
4&ft **t*fc*i 4ft to ** ft*i i dim* 
?f*fi *141, 415 f*tMt*i *tf* i* ft*i 
fttfinw ¥t*faC4t4t*f44 (Fibrinolysis) 
4«ft* 4*4 ft* Cff, 4tl4 44tfc Iff 
4*4tf*4 ft* ft* 44^ Ilf4 5*|tF4 4t4t* 
imtfro *t* fdi fttf 4ffei Jiff 
«r*fro wtc*. 4*4 cft4 c*tft* *tn* Prat* 

414J 4f f*tt ItW, 4*4 4ft¥ dirtw* 
wt*t *t5n 4tf*t* cfjfi ** i *4 «n* 
f%44R ftrfl* —ftl 44. **. TO, 

ft*.C*fC*tU 44^ 4. 44ft* 1966 4tlf 


- •— ■— 

CTOff 

4 * 4*4 ftfrot* ¥ 1*4 C 4 , ifaf *tlf* 

4 tw d*m c*tn ft* **i*t%tf *t**ti 4 

C*tt* *tf* *fl4 44tfc c*l44tffl ft* 
cfi 4til. t**i ft*fat4* if f*t* 
tMt* *44t* f f*l* CTO 4*1* ft*fat41 
W It* 4t4t* 4f*F*1 *ltf*f ft* I 
4* *1 ®t: C444 f ttl ffflfal ftfl 
dltf * ftf C*f*t4 f4t* 4t*f ftf 
ft*4 441 Cf*t4 C4, *lf* ft*&t4t4t*' 
f4t4* flfl ftfl dlttfl 4tf« C4% 
*ffil4tt*l 4flf I 

ditca* itir ftt* *4 mift^li 
TOt*ff4 (Essential oils), AUypropyl, 
Disulphide, Catechols, Thiopropione* 
aldehyde, Protocatechuic acid. Thio¬ 
cyanates 44* ff* frt4f4*t*, fTO«t4, 
C4^f 44^ ff*ff*4 I 4fft* 4t4l Cft*l5 
41 Cfl*«f4 4* ft*rat4t4t*Pf4 fltfit* 
f44t« ft**, 41 4*4f 4t41 4«4 I* f* I 
f t4| C*t4 f1C4* W4*t f«ftl* ippittTO 
<4t*« 414 *14 ^4f* f *1 414 |t4 *tt* I 
4t|l4 C4*1 4ttf C4, a*tlttt** 4tf 4 
dltf 4ft f4t*4 tlftJl TOt* I ,<ft4J¥ 
^*t*tt 41 C«t4tt«* C*tt «I4J* ff|5l 

ft* 4 t«n ditf 41 ditft TO*fl dim 

f41 *t4 ( fTO cncfr* ^4H *C4T ) 4t*t4 
f*t*tw* liK flf44 c*tf f%I*1 f4fTO 
*tft4 *t*t44 I 4T4J* C*im 4f* **t*tt*« 
41 C4 Cft4 C*l*t **4 TOtTOPl «Tt4f 
C4t f 4*tlf I 

f*ff* 4 t* Cft* C*lttf* «tfl* *ft 4 f 
4 I 4 *t* CT 01 ft* I fit* fft 4 d*ttf« 
«rt*« wt 4 f to wrftf * itf i fftit**, 
4 ff, l a ?Cl *1 «lff* Cftt** CTOm 4 t 4 
f tf ft* J 



TOtfa* 


fan croft frii 4<n fiwft toi- 
ftcn f cro ff|^ ffttcro jfri fcTtsri 
cfc? wr i *w to, f fttc?i 4$ *jft4\ 

TO< <|? ftftCTO 7* Itfl fafftltCf CTO 

ftwi fft cro*f fag> crfc i ffi v$ 
tto froti cto, hto cro citfi iti— 
TOtffct *% ?*r fft •it, fti« 

ft?? nwni icich— ftftcn &t*r, itft 
itft ftm ftf&u ^fttfin. f ftji am 
to ftTOfro® lining ^fitf? i ftfttt* 

f* Cf Jtft TOlftl TCTT Cfftfe &TO*I, C^t^fB 
Cf fs|f5 *1 ft$fol> *t* f C«1, Cffafof 
ffttl 1CT IT CTO fal, ftTOfl CTOft 

tc* i:»r, c*r«ft f«i ftn, f ft 

CT«ft ft* fall ffft, C*T«ft f W1 aft f TO1 
fcnafti arc?! totti to« crol to— 
ifttl TCTJ 4TO <4C?fl TOTJl ?C*11 TO&. 
ffi ftiti TOiiti c^t^ nffl^rn f«i to* 
TO— 1 *Tt«1 «PftC*l« *W CTO ¥11 TfC* *11 I 

*toi ros ftfacf c?l8 

tocw* ffttcfi jfc ftfft fci, c»rfB 

*m WW fcw. *T¥*1 

CWTtftfltfTO TW ftltCTT ftf&ro 

«tfaci s ill tftCf if?* ffroi wcr 

ftCIl «tftlTOf TOflf—f 5 !* ^ftlf C«C¥ 
ft* ^«t «rti *r*\* fcroliu iftiti 
TttCTO TO I TfCTO ftftCT $ft »ftC5Cl 
&TO»UTTtW«fft fwi ffi ftf I W 
tflfc ftCIl ftl faff *11. V** ftC«l1 tfCTl 

«rf*¥fa« ?ni* A fan ftwft 


ferofa ifcci Ttci i Tffiit cicf ttrwi n 

f ?*n totc?—T ftrfroi to>¥ 1 fci irofa 

aft TOlft ’ITCH W IFT? ¥11 TC1CT I 

C¥C¥ HC^l TO ?TO «ftf 9 Cftfe 

30 to *rft*ii $r? rfft^ft cfct Ht¥tci 

«t^—’jfTl'll «ftl ffi tf 

•ffr^l C5C1 HtTOCT 13 TO HI TO» 
trtl CTCT1 TCTJ tfa^l TO 13 TO 
to fna «Htitc»r fti cncf *rtci i 
’ffrit cTCf to in ftci *z*fc ^cf «n 
Cft^ CTT1 Ttl—'ft*TC*l fff T<f 

ft * ten to Iff i 7 * <rof«rc¥ ctto 

ftrtm to? ffi, croft ftrtwi 

TOH TOI—ftltC?! f^TOTtlCH TO»1 
IfCTO iff 5 4A\ HT'CSflltl ?fl &TO! 

’fft* 1 !? CT ^1 ftflTOT, fl 

TO—TOlf C»lftfTO ICICI ft! frit*! 

fft* i fits <ro ften &*rjf? 

3118) f <TOt5tt? <ffft ftci 

Tft^Cfl Cftfe Cftft Tfl*l ^Cf CT 
C^TOTO f*f*. ft! TCTT ^ 

TOtfc I ft! fllf* TOtfC^l ftf^C*f ifTOft 
ft! fll ftf? C«TC¥ «tCf fflltl 

«r?fro fci scicfi ^rfi ftt* 1 
’irntf fvt *it« frit icicf 

ro*i TOffroi, fnftf'spfroii itTOf fTO 
frffear ffTOI « f*1*^*1 fCTCf TOf I **cTO 
ft*f < frtcffi c^ntf Tfftftro cwmf 

* Pt. ft. <m. fft. fti. uffi—5, «a*- 
•rtffTt? f 
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Htfa* 


4ifta 4ten "in, *ti oft srtifti 
«Ptii"iara itci afai 4ia fa** in faca 
faca «ci $cici ’Jfito 4 fs*tfr an i 

Itlf «WtC! Sfa CI11 RUtCf 
*tfll ICS ltd—'Stl 4^ fl*1 Clll '■Ttfl 
CIH ltd 11 Cltl fll, Wifi *ff«r$t« 
Ultra its atiiti »i"*i'r—»tt^nt*\i, *\a- 
i« ia fig* fH« w 'rtwi TfPt^lw 
fold itl Id W ClWl, ill sftllll 
aftsiltll—'atCltl «Wtd RIltd Rt*l 

ica wr *[fiaf Rts <®tria *wtca 

ltd C^ $$1 ^IlSSfl «tSCl | 

fn 4ia ca fast* il, its $nts 
*seii la, «ft=n cici —oft ft* 

tf RtftCl 0811 Cltl ClVlCSS «rtlCl 

ist^i is i via cscsi fsstfe—'»ti 
mi* tows a* r<«t«f nei nt^n 

*CI—^fl*} ClCI ltd* S*S «tfS 6 Wf 
CS'ft I CIIT 1 CI HtW afl III Si Still I 
«H9 >1? 'Stilt* Cl IC<S CFH S$ 4*< ClU 
fcsSil 'Si ¥1, *CS C¥*n^4 *tl Stilt* 1C<* 
(SCI S$—itl CSCSI toll I n» CI1* 

fiaai citi, is *tnt* scici *ffaa"\ 

ClCI SI gCI, *tfl 'StCSS HUt*« Cltl itll 
Cl* I lift C5td* «ftltCf 7 irntcss 
si<»ts¥i cw^rc^y atm its i utficufiits 
it** utcitstcss gafln seas ititd; io 

Cltfel W SStSIl $CltSS ICS SfCI I 

Rtitcis uttatifii fsci ft wn *f?ti 

«rtl« CS'fh *tltS 411 *C1I 

*t!!t* ltd, CS«fl fl^tl—41 ltd ICI 
ici ciifi 4ia faca tw i 

itci* fad 'Starts idjl fils 
ill l*T* iftil «KJts faataf C4V1 
aft^i «tiit«fis ’i^trta fi[*rta fnca 
4 


*ft (Snwti yj wi*r or. *fw 
»rt»r* ^*nfc»i ’rs atftffl acini. ¥i«r 
Pnf «ti¥ti n^TN cwift i 

4^ '5tfl¥t«tf 5 f CW ^fnft'S, 
cic¥ 'steal ^«f«esafa R4fa^i i 
WtltCfl >TOC1 ¥tci ICICI Cl «twtp, 
'St! ?IT ■ 25,000,000,000,000 ittwi 
Hi l^fl 25 itwtl !t*l lf4- 

VII lC¥Ci»l nwt 4* 'Stlltftri 
«rti i w 15 it¥ti iia »itncii 

l^tcmi af¥4ftlt 1C¥C^ SCI Itltlfal 
ntfifaci esi fen m, vrsciiHM 
iticii n*icf fit ititi n itpFti facw 

Cll ’I1C11 1C1T 4^ 'Stwtftl Itltftfl 

c^ges ntn ifci fan it 5 ?! 1 4i *rcii 
'stutfiSi a_«i irtwi futci €fitc"t if? 
c«ii«nP<n it« Wi, 'sitf 5 f asti *tcn 
'stiitifii ?ji itlwi fiitci stiff lie 5 ® 
c»icbi mtPfi «rti ^t« itici ii i *tci$ ft 
«tlftiti «rcsr fat^ffli 'stiitifis g*i 
fl<l ISC'S 4ST 41 itlitl^i itltlT 

ficatu i ci itnitfc icil ^tcit* ifis i 

Itl 41 CICIC^I UtOTI 1 W .86 Itltl 
irtl 1«1 Rfl-I! ISC'S ltd I 41 

cici« Rtcn isfci ii itfi on. *1 iff 
ci* gen fificia i*i nfinft wt* 
ifci unti in iti, ssn ’steal ?ti 
sritwi ififS can in ii, c'safa 
'stca* ?*cn nfiatn inti utitcii ifam 
in icli nt^ an atn cici 
ft ca 9 citft 30 ii atti ici ici«, 
ci i*i afa Rtcita atut^ps afnati, 
'sea idi iii ^f^tca *ati» itcifi- 
fafict?i itattr fig ca* i 4afi itca is- 
csci fiic^i ’stin—c«ttfarai cic*titl, 
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iti gii mil 25 *i* c*tlMfa!—*twti 
it*t*t&* *ti pi ?t*td 4*2 *tdt*- 
4H *Wt*l (Sirius) gif ?t^ttf, 87 
*tt!t*-fgn <4i *fi *!* «rt?« w 
*H*t? mtf, fa* ci«fai giro 
lit* c*ft! *i fatf di *ii ltd n 
c*ti fai i *t? mm gtn *ti*tfi>! 

gltfl *lt? 4 ltt! Ufa f 4 ? gif 1111 

11 c*tfe «itMt*-m i *tc*? cm m, 
*rt*twi u* eft? cit? «f!*ft*ri i* 
fajfa? *ti *»itf ci *ti*t«ft, *tt?i git* i 
^uti *tittn $t* ii *tfi gif nt* cnw, 

** $*1 *tgt*i 4 ? i**«ft ^fait 

cit* ci 'gci gci? *mt* *«f 
*1 If, *ttll ll'ltll lt!J« Itltf 5*1 
171ft! I 

*ti*t«fti gitfi *n fit* fad 
4*18 cih i*ti *it* iti *ttn i 4 ? 

igttf ci *ti*tf 5 t* *tm «r*j* *ift, 

*1 Cl 1*7 !*J? *tltcil It* 411 
fait* *ltl—*tl fall f*tt*, 411 *11 
faf 1*11 It! 11 I * 11*1 *tl* *ttl? 
Cl *tl*tlB f d C!tf, * 11*1 11 *tl 
C*tl faltlt? C 1 ?-*C! *C! Cll 8 flt *1 
41 ! *f!l *C 1 * *tt«f? fltl Cltf I 
faf i*ti utiti mi, *i*li gitfi 
Wtf *tl 4 * *tt!l *fo? *tt* 4111 
WflttH gfr C 1 C* gtf fat* ltd fll 

*ti farm *«!? cm iti, 4 t* wf 
gltl C*l! fag Cl? I lltBtf *ttfl *tl*1 

c«rtfa n cicittifa*4i *itt m it* i iti 
*11 It*, 4 1*1 *111 c*tl *tltl C!? 
*tl*tfe W! Id Cld I *tltcil *tf Clt* 
41gn gt!1 4*2 *tdI1 iff; *«fft 4*2 
If! *tft dtfaW <W$tlt? *t*ttll ft* 


Cl fall ifatld, Cf? fail c*t*t* l 
•i* 86 vt*fi it?! citi gtfc *tm fry« 

rtfaitt* dVgt* *ti hi »itnti ffa 

4‘2 i*11 *ti*tefai *faf *tni *tit* 
itfa *tdi *twti *t* i *tt*? c«rtf*ii 
citfrfi t? <m* fiti in ci c-ti *tc*it*- 
ifalfe •ffaltl* ftftdtf, *t!tcil *ttf 
*tlt**tl !l!tl 4'2 ifll *tW? *tl 
*8^ fit! Idtl 4 If! Id 9 *t«W *tlt* 
ntitu ii, vritu 4 iftii *ti* <tti 
*t*t? iti *iti i *tt*? 4 if! *ttn *1 
wi gw* *tt* *tm cut* *tri 
*t*ttni rjfaft cit* c*ti *ti*i 10 *i* 
*tt*lt*-!f! id Idtf l«Jt*l f*t* fd— 
fafftfe, fa!1^t*td! *f*tt!tltl 111 
•ffaltl ft* f!B!l *!t*l, *11 
*t!*t{8 Cl *tc»l1 f fatlfa*. Cl? *tdlt? 

*tl!l 4*fal 1! *t* 2fSJ* *«fa I 

*ttl? Idfa, *t!*t! ’jfa^l 
Cld 13 W\ 1* Cl fl, *tl CRd* 
*C1* 1*, *tl* *t!*1 !ft*ttn 
fC* fait* *!tfl fell !7tl Cllttl 
8 <f* 65 ttlt! It?*, Cllttl Ht5d 1* 
*tl*t!5! IJtl fWl 180 C*tfe ltd'll 
if*: fl 4*18 ititai *ti*1 ft^fl *ti 
fag? 11 I v5tl*t«fa! ^Iltl f? 

«rtittn *ti* *ttf *ttf iti? *tt* 
*tm *f *ti*t«fai cm i? cifi, *ti 
*tn * *ttii fftni*ti nt? i fawtit- 
Clllt*, f? *t!*tl— 411 fa, *ti *tn 
* ^S*C!J1 fa* clt*« 4*!B Itfttfa Util 
*tl*1 it* I **tltl fafflt*! g[«1ltl4? 
fl, 4? *«tfl* *t!*1, l*t! fatl* C*ll 
fait! fag 11, Iftfatll 4* *f* *3f 

It*, 11 fa^ facii falt»I*tt* *t*tl" 
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t%® caa«j caa aaata «tm 
*nwri aft^rta «n!fi® ®taatatfica 
f^ti aft® ca itatna, *acaa i® i® 
aVtfaai or faita 4f aanca I®®®: 
fafott apr atairt* a® tua-aiafB ®tnata 
**atl fit I 

•?tc®a ate® ®tatrta faca ®tatca 
rt*l ata, ®tatna §®a faa® cac* ^a 
▼nr atata fen® faca *▼& atitM* aft 
caa afipi «rtc® faci cac* i ®c® atatna 
ai fccaftc® utatfai aca I atfa cetca 
atitnirt cwata atai carta a®, fa® i(v- 
atft cata jaft*i ai fan cww calf ate*, 
caitca an ac*ct atfi atPr ®t«ai I 
fawtaftcaa atm, ^ itatirt io atata 
catfea a 1 ® c®ti>-a? atai artatcaa ®ta®i 
anti l a*if static® ®taai afa *:*atca 
caic® c*t®ta, ®taca caai cac®i, atsi- 
life caa 4®fe faat* aacaa as «jfaftc® 
cafca *ca araea i laa faci ^tw *i1» 
4ta ^aa 100 c®tfe atarncia aata *rt«ai 
cici i ®w*ta ate® ca atatnafec® ®taai 
atai ®t®tci ifaajf® itarc® cafa. ®ta 
facia ata cam aeacf—^caftc® 
ate® aw fafosca 

•afe fafaecaa acii ®rtatcaa 

^faat, ata «tffia «ica®&i ®tt®ft ®tna 
a® i ?fift ca atatici ^ta ■fact— 
fafwi ca$ atatnafea ftatai fat^i ®c* 
area I ^fatcaa atatiife, ata atcara 
®vife cic*ta a® s«?i, ®ta ajta *cai 
10 atata caffe itcita-aataa a®i 
Rtfac® citcaa atati fa® ca, eftamfe 
** atificaa cacar «nfa®i fa® *351 
«rtat rtca %t «i caar cic® a-atata 


«fn-i* catfe ®tcita-aaa 55 a acica «w 
®l cftawnft* catc&l faa aa, an® 
caci a?nta atc^t l «raw atatncaa caarca 
afHfipaaac® ac<a iai itnca arta 225 
catf& aaa; fawta^ai ca **at* 

acaa, ®tc® 200-300 catfB a*a ®tcl 
ifaat ®u ca\a w ^Sa ca vai ac^fai, 
®aa caca *rf« if «raa cant 

\rinta caca« ^aatal at® A ataticaa 
ca^iSca arafaa aac® *t®a acaca 1 
^itatcaa atatiaiS, ata ajta 10 
atata calls atcata-aaa, at^cia faatra 
®ta aita ca a® ^rtflca—®® ca 
®ta ^ta®a, aaca ®i atm aai ata ai 1 
Rtata last fart ®al8-^f5 aa. Ifaacail 
100 catl5 atatirta aata nt«ai cncn 
®ta«®atal a® *nm acaca, ®ta f^ata 
ca aac* ? atnticaa at^ca ca aai atam 
acaca, ca®faca ®taai c*ric® nt^ ^a-maf# 
a3alfaataci 1 i^itaY ?aataa aa farm 
<nc«m cat^fSca caata at^al carta 
a®, cataiSca ?ifsata aafaa a®, ®Mta 
catafS catefe^ ^win a*, miafei fa’s!! 
fawtatcaa ac®, caafa ^aw, caafa ®f® 
w Utah aatpf 16*1 ®cacaa ac® 
aai facaai caTtfsalr aa, atatatft ®taata 
^fwti ®tcitfa®i «tf« i^itif *a- 
; ?|a"i aa f«rcaa ^caa aw cata ®taata 
aura it aai all fa 1 safaa a® altffaat- 
afiHa® fa«ta\caa caV^'t aca 
a«c®ca cai^ 1 aai caa faititata 
utcaa ®a-aal5 safa—a^ticv a^ a^ 
aca t?ca ®faita 1 farst® aVtfaataPia 
fa® a cafa a teal ca^ 1 a^caa ataat^cfi 
atcar ®t^ ^caa caai ata aa atcit cacaa 
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7®I TO Cll *fi«TO Btfl 

BfttrtTOITOT 7tCT 7tC® C77 47F-4®ft 
TtlTl WPTB 75 tl TO TOW I ftmt® 
Tfatftmtmfn mtntm 477®tn 

7|t*fl TO C¥¥ C¥. ®tW filTO* ®t7¥l- 
«fill¥ 7tH1 C77l® 7t* 71 I 

’jfifft CTO 7* 751 7C7C1 7t7^7 
^ftftfVI mrtltWI ¥trtl # T^tfiTO 
1*¥ TO1 1 7¥ 7tl7r¥-7TO7 7® I 7JM 
T^fftTOfil 7tt*T7 77it7 C7C7 ®J ¥fl*lt¥- 
ftnw nfitcnr, C7«Pl TOW 10 CTFtfr 
¥ft7t¥-7f7 fCl I 7T|CS ) tfi®t %ifr¥t}3 

^rttnrff to cto «rt» ^f? nm 

7tt7t®-717 7 « ¥ttl I 

fiwfT^I TOST, 47f'4¥fr T^tfaTO 
7C7J ft ft® 71717 C¥ffr C*t<& ®t«1 I 
7fSr$t CTO 77 7C« 3CTO TO H^tfiTO 
®t7¥t®fTO C^=l fTOfTO 4TOH TO 
Tftfl® C771 7t7 I 

7 >¥tft*i n-nc# mtnn fnc* ft«l41ii 
mfttn ctoci »7 to 4 * fHw 7 jtnt< 1 
«4¥¥t3| 77ltl®tft®1 TOl 7*7 

®*lg nf®c® TOttn* TO cnc* TCf nc« 
ntc* 1 TOcm.tfi®! TOTO« fro 4 fro 

TOW C7CTOJ TO 200 7t*7 «lf*CTO I 
TO *TO7l C7CTO TO 25 7 t«Ftl 7t*7 
nfai® Tci 7i« ntfa 1 nitc 7 t*TO 7 75 - 
7Hl 71 ftl7 C7 7*7 TOtfc 7® C77C® 
*tt«11 7tw. ®tC77 7C7I ^®*«ft 7tf* 
C7CTO 60 *fTO 7t*7 iffol® 7firfl CTO 
7C« 7W 7tC® I *tC3f* 4* 77 Tfttfi*! 'll 
TOlfc 7®C* fag f*7 nil TO TO*1 C77C® 
7t7 71! ftfl*tC77 TO ®t*1 TO 7l£7 

TOtm <tli« Tfttfft f7rt« c*ft[ 
mi? cntcm, c* »tc7! 


TO 7*7 TOW* TO 

cnc* 47ft wft* cn nj^TO « 57 i 

¥H 5 TO, cn ¥l€T ¥C7l¥ Wtl TO7 C7, 
a«rntffl¥ »ci tocii 
f^cn^ ¥M or«n cnci cn, 150 c^tfe 
n« 77tf<cn« ¥twn ttvtw cm 
1 

strsfc f7C7to 7t=rr«T¥t7 ns- 

ntr*fl 7717 W ^mrm 7 ! ernffire 
3TC¥, f^TH« ¥t7f«l «¥7ln^ ¥*1 C7t¥ 
swtii Rnicis 7jtntfl mg; 

CTO^ Pri¥« a«C71 ^t77l *tf*» 

7fn^ fta ns, tjw f^cms ctv- 

^*r«, st* 7fn, ¥W¥%1 nif5:77 
7 ® &w ¥i« 1 nf&^n— 

C777 7¥3fl¥ *W ¥C7 ^3 nPlW 

ffeci, c®7f« «rt7fc7?r ftitncn* 

C¥a?l¥ Put cilfW 4ftl 175 CTO 
^wfan ¥«ci i mt7¥tmfn« nf^^n —777 
f¥, ct fVwi rnffl* n 7 tc<« 

nn^cs ititnn nfes, *t=ri cnci cnofn® 

fin 77 , ^lg mtCTi nf«c^n I C¥7 C7 77 

477 nf®^—g*ci nf^r 5 ® fiFW 

\7nt¥ ntc«¥ ®tg c^cn, ®i mrt«i nlfo ¥tf7 

71 I ®C7 4jf gt7l cnc^ C7, 77 

ff|t nf®^ln i mg; it* ^ ^ 7 ii ncni^ cn 
u )7 f<m7t7 mi 77, 7*7 n?tc«fa 
7 «iaaci cn n« 7 t 7 —477 f®, 

nwtlji worn 17 

7C7C^—fi»r41«1 ®lC77 7C7J« C7CTO7 

'^a nfsc^cna 7®t7 1 of7i nri, 

fTO C¥t7 f¥0 f^I C7^ I 771* 57*7—77 

ffl* «rfin 1 77# fin %v$ 5711C 77 4 ® 
7 nmn ^iti 7 t« 4* fin^rsj, 4* 57*7 

nf*TO, C7tn fflKl Clt*-7¥ 7l7®l7 77 1 
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ITm, 1970 1 tttfl* 


<«fa citfc-i? itivfa i* fan n fatto 

fiWS Cl Cl ¥V 1*, ¥tl ltlH 

vtitcn vtci n i ntfam vtw *nc# 
isfa *t4i c-nr^, «tcv «ft=»i iti ci, 
ntfam irfi vwfci 260 cftt *rtc*it*- 
nns w; *<!<. *tfai^ *ti nn ifa 

Cft4 VtCTl Iftfatlf 4f *tt* cicf «r*ri 

«rtrw?i facf mcv itc¥, vn «ti siK 

pits *ri cni in 4Cf •itn vtitm vt^faf 

Wtit4ti 4ti I ftci§ lift ciftl, fiitol 

n <4n vfii «rtfa** nfef-fiiWt inv 
itstnr ntfacli n fa-imti *ifm ^t*i*l 
*ft^. Vi 4ffac* VtltCW ftulfafe 

¥C1, WfaCf CVlfa 4^ lltfilH Itl* 
VtltOT V%«¥ fCI cetw ff» HIT, 
vfe «rtn srtlti *tn fcnt* i 4 ffti 
ifawr ijti-ifiiti *fa*fa fm fanfa, 
vtftc-ti «l?fa cmifncf 

^fa^I CK? I? Wl Cl *tir» lid fah-¥g 
41, fadCf Cl ftlt ¥HI1 ¥®* C1H *tl 
Vtl fain Vt* C1$ C«fall 1W Cl C*C1« 
fad* 1* fag 4*Ht* "St* ¥C¥? 1ft fCICI. 
*l*tit fcnftitctf—■®t«? iicn f-^fai! 

4^ Itlltl llnSf |CI Vt> £4 f«4l f C«$, 
11$ fall! Cf 3T1C1 «Wtf ’jfa^ I 'CSnCf, 
4* •ffaltl Stdltn VtC¥ fant VW 
nr-^-df|-4w «tfi i^itftfl—4f fits 
Vtfftll ItfStl ClJtfif1 fal VtV 
VtW fa Clift ? 4?tfal C«1 gCW ¥11, 
If tfaW 4f vf* f® VW ^c<5» *«C1 £4 
cifaH^.ftiMfititu dii iwi vtitw 
*l*ffafh H"lfa, “ifa «fafa Sf«[ *t* 
C5CI« *C4f m I if fflftfcfc f ft stiff Cf 
^Itl 41, 11^ Cl ftcwl sprfal ¥«11<C¥, 
¥t¥tri 4[1 ^Stl CSC? C5I 4¥ ¥*1I m- 


fat¥4^ ill 4|t4tV C¥14 fllfa fa| H— 
4l|5 4l¥tft CltC4« ¥tl¥l Itll 4lfa 
■K*I Ultl 41^ ¥tl CSCI Cltfe-lf «Ttl 10 

itwti c¥ti5 «ti¥i fan 4^4 mm 4¥- 
4iMw*ri-itni citfti^ uti iwi 17 
i<¥ti ntt ¥tcit¥-w i ¥fati cil 

ititnm ¥i 41—100 cftti.iv i 

4$ 100 cftfc Itltw 260 Cftt Wtcntf* 
in utcif iitfict ifan vtci 

flfa?l in, C44 4f Utl^JT vflltl f® 
^nttw iv i ntficm 4^ faitwi vtl 
vtitcn ft* citnir ii 4i, ¥irs 

*ttfl 4| vtllt C4 fa "It'll I CNtcfeff t*1I 4t 

itn-*rci< faifan v hi ten f«4t &\? i 
¥t«t 44fa U*if\ Ulfaclfl Itvitw 
vnten ’jfa^i it4 c»i .;f nn fan Wi, 
m v«cn i 

faw|£41 Vllfal ¥C4 {Iltal. Clfaf- 
^l'Wl 41 q^f« IffafIni 1C4 ^1 411- 
C4t£f« Vtltni ft «f4lfa'& m« I «K1¥ 
ffI? Vtni C«H4l| 1} IJ, tfl «JC4f 

fag? vtire viitcn ' e rit4i vin cnci i in 
44*> fii ear n 1I141 in, f «vit it vi 
nil iifci, ¥14 c¥hi 9icft vtitm 
vtfH i^ii ^4 fin—fawt-Tln vtv 
rHpSii’SfClJt Cl ¥11 44?« 1IC14I faf 
vt¥8 itn iftrstci 44C« V¥1, f44 444 
fa «tn 4i? iitfarti - ft fun i ci fa 

falf4, 4! ^tl falfrt ltd Cf t4 fal ? 4| 
fal 41 Hltfal fa llfa, 4i 1^4 f Cft Cf is 
4C»!C14— fal 1>ftl¥ 41, ^falf 41— 

clef ci ivtiffiv in? h«i(| ! vtm 

C*^ Cft 1CTW—41, 5| 41, fit fair*! 
1C»I« lltl—4¥IfI »|?faS 5C4F, *t.4ltl 
fev i n iitfUn dies vun 
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CTO TOft, spp C¥ C¥t<ttf, C¥t¥tl 
C¥, ®t* ell, CW 4$ ft"ft»1¥ll ftTOtt¥* 

®?fc, TO c**i c»f<TO TOTOf ■toto* 
to fcnftfs—c¥ft ftwt4ft ®i to* 
w* *rtcw =?i i c¥& c¥& tocsjt, 
^fa® C=fo ¥1® csft—w fa TO 


Win WtWl-*r^|—<«¥&*¥ TO, ¥¥ f?C¥ 
wn *TO toi *i to 
w, TOtoI *zw s?^«, «rftfai 
*to *fc TOHTO ct®i—TO «rtf^ c^, 
^tfa C^ft, TO <itfft «|CTf Wf ’SI to* 
*t*l TO I 


WH 

WKtS catPfo 


*ft® cftw« fsc^fl toi® cat»r$fc 
TOtro efts f * f« to* fVntfi nfatri 
cto efr® *rtw, ¥jtTO ntcro ftfTO¥c?* 
*tti ttfe tor ®¥ fatfe TOft*i i 
*bi* *tfa ftTOl C'SW ASIC'S 

fTO ¥Jt®ftf Cft»t$ C¥t«* ^C¥T 4¥ «r?fs 
TOtift® *t¥Tc<« *tto cn«c^5T i rf¥t< 

$CfH$ C¥tq®ft C¥C¥ «fTO TO*t »w 
*\K*\t *¥ * TOtfa C¥rt^WI ¥JtTO 

cTOar® c¥twr *psft«ifinfatci sfasftfac® 
TOtfJ ¥m cihftfc c*tw* stsntnt 
C¥faTO* 'ft ffa ft ¥tTO TO 1tC¥ ? 
*ItTO CTOfaTOf ¥C*I $ c¥tc« *fh- 

TOt®ft TOJ ft ft TOc*, ®1 «ft=Tl 

ctoi* *1 <rrta few nt®si c*c® ntci w 
*\t ift ftwm *tcn«'« *iTO fa® *itw i 
¥Jtftc*tfifi fafaNew TOfa «Tt<- 

ft«t4t ®ts ¥tfa vfa 

¥jtro tffotm ®tfe*tn fro wrft* 

®iTO TO-TO fro ncs ssifSfl Cfta nftoi 

iV 

wi^itTOft® >TOTOi *flt 

TOU C¥ W WflW ^ ® TOftTf 
TO C*t»r^ C¥fM« 


«IJT> ‘i? w C¥tf C^C5 «rtC¥, c^ 
5 f¥»l f-IStff C¥ft « iftfl 

I ®tft?I ¥Jftfta 

c?tn^ c¥ft>n:o ^¥t«rft¥ ^fts 
•Sf sift «ir^c® <itcfl i 

^ flt»itflft¥ n*rt< ¥jftrt* esienfl 
ftftMtf <¥ ^ ncn ^ft® ftcwti 
«N^ C¥tt^fl aifift® ¥f«tft¥ n Cftw 
C*ft ^ntftw* ’TtftC^I 

¥*t® ntiw ^rtft ftiri ¥«i 
w w i sft c«tn^ 

C¥M«ft tfes ¥t¥^t« ¥C¥ W«tf¥ 
S?t^ <1 ft® CTO»t « ^«fTW¥ ®¥9 C¥t¥ 
*¥*f ^it<t¥J *rtpi *n i 

^ nftaf ft ft ffatift* n6s, 
®1 ¥t^i frt ft i ®t*. »ft¥ «st 

«t»|£¥ to cf» f®t^ C’TCf ®tc® 

C¥ftC«tti5J| ¥1^1 

TO *ttOI I 

TO *lit¥t«ttCi CT^fl CTO, 

^ C¥tf at* > TOtlft¥ TOf <Jf¥ 

TO ftt¥ ¥t®tft¥ C¥tf>l\C^« TOfl¥ 



wm, 19703 

^TOtf®* cro ^ w «t*TO TOrt® c®N 

c*tn® «f*f®i cTO •tf®®^® ®$ ®i *9 ® to ®tc? i 
*n m *5w ®® ®i i to* ft* ^ ^ wtfi| * 

«t: *fSrc if^® toi®i *** to to® c*t®«f»i ®t«Nr* TO w35,1 

TOt® citr*m «t*®N fro to®®! *®t*® 1 to*, *** ® t: ^ ’ r *'’ c,tn * 5t, ‘ 

orc* faft 4 w «ro ftwtft 1 ®«®TO TO® ®m «« *t*®N«fa* to 

tifi vitro c®ntoc* c® ®5«ntwTO c®® to *twu *rt®Ns# ^ 

4 5fmitl ®JtT® TOt^, «t ®*®tt&® f tl- *N *f® n TOT*T®t C9® *C® TO 1 

*N *JtTO fcffcffcfe* *9<® *®OT® I TOI1 I TO® TOf®* *«*&« «H TO 

c*tc®® »rcw to ®t*®t* <TO® tot ^ ** ci»tfiHi toi 1 

TO $l«T*fe «ft®* c*tc®9 *1*t®, *t®*® * 1W c,r,ri c ^’ ^ 

« 5fi f®m *®®t®* *ro TO 1 c *tc®® Wi V ** ** K w * ^ " rtWl ’ 

f<®l!8® fcnw* ®t: *f®W® ®$* fcTO c’TTO $ w«itf *vi 

fror®^® *twt**w* *®t <5 ntt® 1 <tffofo®t® ®® f® 1 f** cvttCT 

TO®*IWC® *f!®* «ft*& * fefro® c*t® cTOfa ®® ®t*f®* W TO® t* ««• 
fit, TO®it® W C*®1 CTO* *wti > ^® TO 4fik ®®t® f* fta W cw®1 

cftrw to fiPrB to ®t*®t® to *Jt*t® N*, $ w cTO iRi (fMA 

c®t«t-®t®^ «t^®tn * eft® c^t® ®tnt®f®f fttfr* cf ^ w 

feTOt* <f^®« cft®:f «ift9 eft® c®c^ mWft* **?* 1 100 ^ 

f^r^® 9TO niw 4®< > C^tn® 11 C*<1 cn®* ^ c^t® «it®t® -®t«tf®«r 

TOt«tf®f ^fl® TO® TO TO® I TOf*l«: ^tft* * TOtf®* ®I®TO ' ilt ^ C11 

C® W ®t®t®f^® & jf 9 «j cTOCf *lt®ft® «rt®tr»l® ^t® 

9t^5tf®® ®f%« TO stfa* to, 'stc®® ®tc«? ®tTOf®f *i®f< TOTO® m cTO®l«® 

Iftifk ®t®1 ^ *11* *ftt® I ^ ^ 1 ® t: * r ™ i? ,Mtlfi,f 

^ ®t®t®f®f *nrtt<« «rf^f f®®*t® *i®K cfi^ cfH c^Rit ^nt®t:®® ®®®tc® 

«^TOC® 'St® «f«fap®1 •tflTO liTO . ®t: *1 1 

9f®® ’ft®®TOtC® f®%® TO® CTO® ®»® C®tC»J® ^1® ^8®t®l®® *tW »®R ®t® «®t 

3®t®TO TO* ^9t»I TON *«® I •ft®’!® f®*t> •WW’ 11 


■VNt® ®tc® *t«®ti TO®t® Tflffl® TO I f®*t^ * ®|»R^tTO1 ®w TO- 
«W ®® f®TO® TO TO ’Rtfa® TO I fitPl®. ®® w c-t® TO 

1971 TO® TOWfif W*$ <«$ Ft^TO TO* <®f ®1® NTO I 
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*ftwfa*fa Ifofa itWT? fe^faW 
»TTO 1lfatf%5fa *tt* 6300 4*1 *fal fen 
itf** •imt'rfa* -ifaF *fa*fa «t nsi 
fciwtfa* ^*f5 foft w^i 5-w 
It* 41 fa#H*fa 5*IO| I 50,000 C^Flf& 
femfa nttfe ^fe 5tfa^ *ti i w «rit*j 
20,000 i*tfe It*!*!* C«tcfe 4& lJffaTS *C1 
*t«i nfiwi *i\ *nfc»i i life* *i 
f*wifafcfa *rfafa* sfantt* *«ci ft* k 
wto 1000 fi* i <$«ft «rtt? itfea ifas i 
icaa *ifartiT wfi c<rt* 

cn *zi nt=n cstfcwfefa nffe it^rwi 
*ti * 1 % «ftwfa nf<s* *t*t*tfa <*t*r 
ffttt* i «itt»it*-ntflr* iffe «ff% m*w 
3,86,325 l 

TO’B-’Sk C*fa *fa« 41*1 fifF'S 

ktyfis* ifot* «ittl «[fa aretci 
**l *1 fa I 4% cstfo *frl«*l>t* 
It* «twtl« c*car <Pf ’qfate **ti 

( 'm wfafe &z* itcii ^ «t*i n- 

fa* C*stCTO ItniNtc* 

Ft* croi *ti i *wtt lie# ^ wen 
^jfaTOtf* 41 '•tfC* W fa* *1 I fiwtflfl 
*t* *t**, TOtt«fa ci\f** nk 'e 3*f« 
*rie# 4i «*Jrtprc ten *c* *rc** fag 
«ft=n *tw i 

*rtt*fa*t* TOMpBItlWI TO* Httf- 
fa*t* *fi*fci<£f *t*@t* «Ut*faC*C«lfa 
c»i*t*fc*l* 4* *$* «ntk ifat* *1 n*tl 
«t**fa to!B m 4*fe fatn «rt*ft i c**i 
«*twf«*t*fe **, ®fa«, *ifiw fefewtn, 
*Jt*tt®1, *fdfa*1 **F*faFT, fe^jltow 41% 
«Ft*ttlTO ftfal TOt#*fl*tt?IWW 4$ IIS* 
irttwi n**tt *lc# newt « <*irfr 
TOrtcro stfitn-stfan orwi m i 


to *»tt*t i960 *tt* «?fa to IB n*ti 
strofaTO fasten *t*r« ciitw TOfai 

mi* i 4^ fa* 3,300 eftfe lt**lfa 
c*tcfe* i 4% toIB itfars mi* fafeferc#* 
<s*ff rtw c»m«cfet«^c^51 c*tffet*fc ittfeitw 
7,600 c*tl5 Iwfk c«trfei «4ffe TO 
^rfn? pfi <«* 

^5*1 ^ife m <CTti *|fil$t* 4 1TOTO 
ifvirit *mti «tf ii i 

f^fe^ 5 C#fl 

to 15 nHM,*nt# 'sufsTOtcro *v* 
flwi tow i ffi nrotl crai 
ipltor *n 4i «twft« *i« "ffe « 

^ftsrsi TOfefl c«rfksiv>fs( i 
fa* cic* n?t<-fa«r^ *woj* of, 
•rutin «rtifa* « »r*»i **rt* *nt* 
*it«?i cnc*, nt i esc? n^c? nvti? c*:sr 
c*f\fa* »*rrt «fts itfrs 

ntwi l 960 -?(i ?-fc* ar**rt«cTO *ai 
nWm wtn c*tar nfak, «n, fafe^, 
gtfetn*, C*!*T 5 * 41 % «rvtv ^<5 c*i\fai* ¥*rt 9 
*\%U nt«n cneti c*car 100- 

|6«« ent c«i\faf* *11 *rfi“ftfefa f sfa m 
nrW-fTOU^ten i Ufa c*c*rc* f 
«twi itm, «\fa* nti<i 4*$ 
lk-«fit^t mi* i 

4fe *131, fiim •jfrotn tos 41 
tii^^ if** nn fafiTOeitu—4*18 
«i*fee® **tt*fa'S *1 «•* ’•ntfa 

ifaw toci ntcli faf«? fenfafan 5 
ditTOi win, ftfw cifan n 1 

c^fal* TOtt«fa 1*«t faici wi- 

SfTOftCTO ^11 

*cw ititiu ntm 1 

wti* c*wr c^fai* **rfa ^t« <*fe 
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itwn.1970 3 

WOT WfWOT ¥11 *tfal%m ¥Jtfn- 
citfm ti£i&fc to cfcfcnttntfwi citcm 
T^nrhr fiwft wtf-fiwfit ®t: ft* 
cfwrt t n?tt<« 511 ciVftf frntittii 
n*ti uttfcfViti 4* witfci wrtntifo* fit* 
ntrn cnfai nt*i ci\ft¥ n«rtt<« sp 
frntiti £*f* ¥it« nwi iti i wti 
fifwi cfcri ncnitnftiil 4i niti snci i 
1969 ntcn wclfniti fiwfftn 4« wfwi 
n"ntf Wltl cntltfl lt*l Wtfltl- 
fccni i ft* ftwtft-nitw 4t fwi 

C¥tl fewitFJ ¥tll fl I 

towtfi¥ ncwti to ittmft cm 


ftt* Cl* *t* frltll Wlfl* ltHtt¥ *n< 

ifpi fiti iti i «r?tc<* u frftwt* 
taritu war ci wirtwnwti m 4 n* 
nut^wtwiti ufc wta* ficnwtn wtcnt¥- 
ntw ¥icw ntti i A v*tc* i*fa wtn 
cnti, wttw wti art'? nftci fitw *ffcw nn 

fmtlftn itlHI oftftl wK Cl ff ff 

^•ftwtxw 'll f*<i ¥iiti w wtt Wffe 
fllltH Clfctl fiwtltll n¥l¥tl ¥W 
nwtr’fw l£l 4 «f*fa Cl W ftlCT 

fiifi® n, wt nt< wtn cntn fiwtwi 
tfwittn wti 4?|5 wirti ifs« ft* 
4n 4« wtvt* far wti^tntft i 


TO TOR 3CTO ^f©TO 


« cnittni cnfar* ifaft ¥iti n, 
4ii cft¥ wi iit¥ Wi4 ¥itw •itwrw i 
ci c¥ti ntitu it®i n A 4^ i$i w cwf n 
wftc^rw »rfwtcwi Hinton itw i 

¥11 4* lt*V 4¥$ Uftfol Wttfl 
Cl* fclft&T ft¥ 1 , 4* 1 < flfJA n¥t»H 
wirw wi wti ftn A it* fcfiw 
cwn n iwcn iitn itit* fnfntffr i 
fcl*jf«¥ $*lt¥ CfW, C^Sffft A fl^t¥ 
‘ft* Wi»’ ¥*1 ^1 ¥11 Itll 

f¥¥ Uvft* ft¥ f¥t¥ CW ‘1^’ 
artw fi, wtw cwi* c¥t*r wMfl cA 4« 
1\-»TWW1 Cfltw mt ft*!WR¥¥ttl 
nil ftw nti *n i A n 4t¥itcit 
fiitnn —411 ff, fnw « frrtfnw nwan 
new* i it^ti ci ititii fifjvniiittfi 
uiwi» wti cutnnfn vfw ntt¥— 

** itwntn 4*}s JjTtwwiittn ntfttu 

f«57v*ritcn nfw 40 c*tt^ itfiaitm 
fir mttwi itnti * wnti A wjt*5r 


fifiiti nti s intwi itt¥“**4tii ituti 
ntn cuttn fifi^ nwtPiw n i 

enten ntitmwtti ci n nWtii 

fl, 4fl csti 4| «®1 H5 ^ICl^ 1*1 
4flt¥ flflt¥l 115 Wlw w* I 4* 17!*t! 
itffw wtint* ci t¥ fie* ii ii i cfitn- 
«Pi nitw w* mtn icir mwtti nn 
fti 4tf i ‘w^b ww’ ¥ti fitn4 ciitnwfn 
wti¥ mi n*w nn itt¥ i 

r«t-¥Ttf3rc¥tfrs cutnnfn »fi-f3uttti« 

mtl^ 1\ ¥C1 C1411 n*l I 44ttl tti 

fiffo iiti new ntnl n m ¥iiti 

Ul*t4 m iti i 

n itn iti nitwi wti cm enti, 
A «*i fitni «*i A ii ii i wt«n 
¥H iti, %A A i< itwtti cm itti i 
Wtfl¥tlt¥H 4l it*i iti fwtirn 
‘car-wi cn^tn ftl5Ci »wtii ftwifc 
c^fw^cn cn^ ftnt6 c«Mti A 

iciti i 
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[ 23n 111 nwi 


fksw SutTOm 


flit** Wfatl 4* nata filtacia— 
♦fftfti ay catfe cnea s-catfe aft* 
Jitter beaten eaten, afta *it*faa 
anew atn 4^ catn faataa an nwa i 
iftt c^r«Jtf»r ftfaa anttatfirtantaa enfa- 
ajtn cneaftffia wt^t^r—$frcatnwt* 
^tutc^r atfata «t*ca fiaaa attar 
ntnteai ata, «tfw a<$ata nata* 
earn faw an nan ata w ^a ^fiaea* 
ai f^fn an iw atn ai 1 

nfotwfata ^fe-r cnefltfn antem- 
fneann nfaa Atfipatv fttaitfnatni ww 
n« nwa 4alS Anew ant entail aeaa i 
fntntfwn ^fren^a fltwatfaa nwi 
50,0001 

4* catena atsfna fifaorta 4ta 
flitnfna nnwi finten^ can't aea cam 
no* i catena 4 a atnta'lta at*l aaata 
catn nt^t* am ffefaF^i aatawfiaaa 
atn an ntaai ata aen man aen an 
nai 

1965 nten *$5 atfaata atnt^t* «af3 
Rental flaw Ana an ntnfnn i atental 
Aatfta neat* cn, 4t a$a nwfis aa 
atc*t*tcat*ft i mta catata ai aarai 
ntftarna ntnteai Aten Attn ftfaviti 
^entn otte* caaai an aeiafr caw 
cnea fsfa^nta Scare* catntta flfa 
n«tcn nfinla aai aa «*m 4ca*fif*n.nta 
at«tntfna*t *** atra i 4*ten wtatlStai 
2,000 ntf atln natal cara ffreatn 
fnatfa* an nan near* i 

Atftn ata enta* fkcaten* aai 


atai atew i aantn beaten 4* catena 
tn* fltf^ta film cat naa catena 
flfo ntntneaa ata fn^ataafia ana 
ata cnat cna i 

nafe Jfta »rw—a* at «nntn enta 4$ 
catena attaa Svtfai 4* catn ana: 
aata att ata rstem fa* na ata 
catn'tea aenfatn* ata ataata flcatwataai 
ca^t nt catn ntntaaten nvataa— 
n^ntna at* nl^atft ntfifia ntfiw 
ai?i atl i 

4^ catena atal nattatcni ai**n 4n 
Aata wtntli rntnentn (Dapsone) ai 
f«. fa. nn. (DDS) aten 4a a^cn earn 
faataa an nt^tafiata atw aaata 
naa wts aa cnfta nttn ^a ennfafr 
fan^tfa 4^ «^r ^tfanta acan i 

aw n?^a n* fcrmcnfcnfn firafi? 
araata aatn^ catncnta ata, faw a^atca 
•Its ata nawa ata cafFka 4^«tta 
fifa«,m an ata nten i ata atat afan 
anew i najg atni catn fa<caa ar^fan— 
nwtna na enta n^catn flaN enta 
5 aia naa entn ata i Ata na!S ata*t ftnt 
—na at a ^r^a *fya ntca; anwtai 

eaten natfl enta aca at, n* ata 
nt? i n<f*^ enna naata wtaa naa n| 
catena fefa^ntca flartfirata e?a ai i 

attata, nf8 naa naf5 catn, nitfl a 
nw ajta ata faataa an nwa, *i *wi ntai 
at^i atm an ata—atnata fltatn 
nri<fW f^n an w ata i 



51 

IMtaWt wtn 


51-^ WlSei ?•!*, fteflt 
ntiti i si-ntn stet staercn 3 ? 
W <w vtn: nft^t* trrt w cten^ sfaci 
nr? i fcewft Tea ?ntfc stacrcnt «ctw 
«tnti Tay nnfe cne? *ttfa, w si nnlta 
frfa?—?jtta cne* 4 tnrti ttlctn m 
cn?%cw «tw stcwcftnfeean ntwi 
nti nt i ws*t wftl nti, 350 $rcn sta 
crow wtfi ^«cm $tt cnti ?fwtn 
wf* tate<s stew ^ 

w stew *rtfta fcvifow 
'«IH»t i ?<f<. tfai-nf-st sta, 

W?, t*i, W «w tartftew ntatwtft 
«wn$ 5 tew n*«m fcMttm nn ten 
wfi? si i stew f<w wn nl si fs* 
cnew fofn* nfo* ?l|i ?ta n^tntes i 
«w*t* Tien wtr* «rcn si fafaet 
ntn tji *F®1 1 t*lt q4 nstnts w 
sta etc* ?tnten si *rtnt« w 1 1684 tfctcn 
wtW wfo-ffatit * «tvti tffo.sfn 
fftti wtten stew «ts*rc tcw i 

1815 nten« ¥c<n nrtfclt ^tntftofcn* 
wifoerf wj si-ntew ?«jtn wm 
cneifwenn i 1823 nten ct«rs wif #n frit 
Wten nWwts w si-nrs ?tfwt« fn* 
ftenn i 

*Fti cwtttffits ¥rte*ta 1783 
ntenctfajW fennem wfww? «tft 
ntW new ntw .?«« w, *w <t$ 
sewen * writ wen *jw• fen st-ntew 


^srtn fsn i ?fctcm ittn orwtw 
#tcT si-ntcn ?tnjtft« new—nl si ?n, 
?ifci, tm * nw fret Ufa tetftai i 
tmtew entewt* wr nsrifa $w tie? 
n*nw Ifecsten si wttft *es i 1618 
nten uPtiti, 1648 nten njtfacn <w 1650 
nten fcwtti « mtwfifti stew «tsnn m i 

foftent s*fni ^*n<ta fnirofwi 
ttnfn* 1559 $tcn $t« enm siw-f 
b't^c^cn* stei« T<n fnPi^? sesn i 
finite «ts ntftf fnn seta 1598 

nten flfs« ^ts sni-iitcv f<rew tcs 
slew Tnncne^i 1658 men stfVlitn 
nfnlSstn =itc«» na^t cneT fl^tfn« *nf 
n^ne? «tw stew f^wtnsi cw w t 
ntsew cnfnn 1660 nten *t« rvn-fnfncv 
fnenct^—^tf*! ns cnntni st^ c*rcn? ntn\s 
si «imes *enfi si wnten ntn 
Tfs fn i 

1600 esc? 1858 ntn n in «iti «it?tH’ 
sss <rw stew ’ntsstnt-Mt^ stftewj 
*tl tfwi ent-ntnt «nftfsn«i Tcsftwi 

?rtcsfffti 1773 nten< si <ntta itlfwcsf 
s?sh ftii tesfsni 1778 nlcn nntw? 
fefw-ftwtnt « c^entfn* nts c?ten*p 
sjt?n stew stens ?ni fentnn 

?ew i wns 1834 nten ?tse«s wtnta 
^?ntfe ’S^fnitn c4|%? «nencn si iHntrcw 
®c?cf ?f«ij5 nta ?rsn i <nrs cn-nr^i 
fcfsTS'fftn ^itfns « iwn Witt 
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m* * vm* 12>r **, Hi n«di 


i4< fa* 14 ffa¥ Cfti C¥4I fcffavt 
ivNt* wpeti *ifi i4t4¥? stfni 
cft¥* itfi si witff ¥r®u 

1856 itw *tr54i cir? ii4 si stifa ¥f i 
iff* £4C¥ 1885 itti faffa¥¥tl4 famn 
51 *«t^ tv$ 4tt¥ i fffh cii¥ si itei 
1864 ift*| iff fiW CW¥514tf 1880 
itm i 

1753 ffctli «44f445r *4«tfa¥ ¥tf falW 
51-iteifl 4t4¥*1 ¥Cf4 Thea sinensis, 
ft? 4^4tT4 it¥ Camellia sinensis 441 
¥5 I 51-*ft¥ &fa¥ ¥ ffc fei- 

itfare fwi fan¥i fftn 1870 urn 
ifcf ¥5*1 fjtfoftff? »4tf 4* C4l¥ C44ft4 
51 Stiff 7541 ¥5 I ftfrfl 1847 Jfti c4£* 
5tm itftf itf« ¥lfl itCffaftf 
ivittl* «t*tf st^n oitnt^ (1890-1915) 
«ttf *ffs4 4¥f 4Cf 51 5tl4f Cffc ¥£* 
fa*4 4C4tfi ¥¥—> CfCif lift?. 4 
¥i*i¥ ifaim itf*«rfai¥f ¥tf %v 
¥4tf ¥*1 Si-fin «ltW¥ ¥1 fa I fafifCW 
42° &OT i4* « 33 s fflM i¥l 44t4¥S 
51-it¥ C*tfi¥ ¥lf 4tl¥ I ^faflf dJl¥I«f¥t=T 

w«f cfWft nftfc* .«rm 

C4l¥ 6000 ft $g 4*¥ itf41 51 Stiff 4t¥ 
ill*! I 

bHtl ftfffw—25 cft¥ 50 ft iffa 
?fa ¥5 I 5tCW it^l i¥ C«fl¥ ¥t $f*f 

441 ¥5 ¥11 nt¥tm: «ft¥ 3 Cil¥ 

5 ^ifc* 4C4J^ ilftffi ft41 ¥1 I Stiff *14 
itftm: ’ftsle it¥l ntif? ¥4¥ 4«I¥ 
¥•?¥ *»f c¥ii itt¥ i * 1*11 frft its 
*¥*RM blew ¥4 TOM, ftlfatf 
«ft* W9 4 ? ¥5 w ¥*K4 «*ti s$ irfew 


TO I Iwn lt-faw|5 if? ffatff TOW 

itt¥ i 

5Kt¥ iiw ffw cit¥ toil m 
If ftlif 414T it¥«fi ff-lts ^f¥ f? 
¥wl «wn fan its ¥«i ititm 

¥CI itl¥ I 5tf iff if CTO¥^ iff Ci£¥ 
Sttff it«1 ^at¥ ¥f1 ¥fl f¥-4¥ft5h 

itcif i? f«fii-5fai ffi ¥H l 

4¥4¥I ¥fac¥ f¥4-5tf ¥tltf SHttCH 

c¥ti inti i itwei ifeti, TOrtntfaifa 
ititffe ¥ fijn fr 4T4I* ¥f I W« ¥t4« 
5l-it¥ ¥^fe-i«¥ ¥ ¥¥te¥f WtWl fTtfa- 
«sT¥ ¥if ir? i «w «rfa¥trw ww ¥ti- 
ifei f titifa¥ i?t< ¥fnfi ¥fi ¥i i 

51-itl 4Cii 4? ¥W fafH ifn 

(it4tf*f¥: ^¥¥te»i) affac¥fi «rr«J¥l8 ®li 

C*C¥ ite it®1 ¥ <¥¥(6 iff? 5¥4 ¥Cf 

«f« ¥f m itc¥ i 5t«l5 stew cifi cit¥ 

it? 4f« 4ff 4tf ¥¥ it^¥ 5| it¥H 

4tii si-itrif iff 320015 itfti f¥t? 

fati «¥¥ iffe¥ ¥fKti 5l-it«1 it¥41 
4tn stiff itn iiii Ifi 

¥¥faf ilff TO4J 41 I*tt*1tt¥ CTO4 
fii? ¥f1 ¥fl ¥tfif 4^1 fan¥ 41* 
^ 5l-it¥l if¥tC4l ¥f I StCff if¥tt4l 
nt¥i f^i ¥¥tar" ¥t¥*tf ifan 

fan ¥j* itittfi ¥fi if ¥ii itfstf 

¥4tf ¥1 ¥C4 falf ¥tc« fpICi* 4?fl 
¥tf 4fC¥ I 4<:it4 i¥fe S* ¥l¥ ¥t4 

i^i it¥t«far¥ c*C4 «rw fMtn fan w 

¥f1 ¥f1 

iffli¥ 51 4I¥, ¥twi ¥ 4t¥tff-~i^ 
faff f¥CTf ¥¥ I ill 5l'it¥l 4Wfl¥f 
nnl ¥¥ ¥11 ¥f I ¥tc«n 51 itfftRtf if 
¥¥ ¥f1 ¥f itf itfftft 51 4W 4»ftKW4ffF 



TOph. 1970} 



«n ¥H to itcw i wtti a 
at?*j|Piiili«» *rjw stew f¥f jprtw 
aton TOrtiaastil sMt a tt a 
t*w» ati* a ^Tnw—at for caritra 

wtif ¥ei aa-i* ntfcaaci ¥tdff Tfca* 
*6 *n n i nWfea arts isoo ifm 
si fc«>*ti w a*< atwra wt^tw 2000 

«¥Wt fall fcafl ¥51 fei <fC¥ i 


***•» atwfiTO fvitK *66 *nfea, «tro- 
* 9 wt$wt to i atwata atnftTO 
oittfiistm c5ct«% afaTO arc to 
Iwwtihi afaanaj awa TOa 5 , 

TOTOatf, ftf Hftl* <45 fca faf|>» 
a*¥t fs*i i 

1930-61 *rtc«| ftfai c*«r cit¥ 51 vgfi^j 
fti *t aat5 fa|~ 


Tffrfhf C5tfc ^t?{5 CTOf 51 fl I 


1958-60 *rtw fwfaw cwpt 51 foTOrew TO 

4| I ¥5 ff»| — 


319 

ftati 


185 

» 

M 

5^ 

147 

w 

a 

atTO 

77 

H 

u 

^catnifiai 

43 

+ 

m 

catfTOfc iJtPtii 

32 

* 

n 

^ atfa'fi 

31 

n 

It 

•ttfaata 

24 

n 

19 

*^TO ?tatr» 

¥¥¥«1 

TO 80 


at¥ 5i afreeta fro*i c*ra att*r i <5 


alia** 

fro*i 

$N 

tratcTOn 
*i$ atfaai 



** atiaro to 10,000 si-tom 
^ tew, »fatr*ia in m c«ita uq^rtc^i at* 
fti i at wits to 70 caflMtai 
ftotfaa mm i <stmi cub fot« ucu 
toi iwi to 70 «tn TOtwt few 

w, it# ft m Wiftfc aTOl uq^ a^ft* 
att TOi afstas 
cvtffesi a frf ^ Cf area 1 


mu 44 atn 51 aw TOa carat wtft to w W ac?n 55 emit nifca 51 fcvu 
«ttw 1 1959 area toi <jf«tftra 170 catfs w 1 45 uu ito a new atfaftwi 51 -t 

•ftfct 51 4J*<|a TOff ¥1 45 TOT 52 C¥tf5 TOtM | 


*ft^a c*9 jtte, ateTOats $wti 10 

C¥tft *1tfr« 45< TOaat 25 C¥tfe *ftfca 51 
*JWt5 ¥Wfl*11 ^rf¥T, TOatf ¥ P|^«1 
«t¥ ftw TOtacw *t-*afoto ¥ sta 
C¥C¥ 4¥-$atsM 51 afarpft aw { 1952 
a rtw atfta «R«rfa si-ntcw 

TO wfw— 

#1 9 *ttfc*. weifini 6-5 1 tfra, 

5 nt^'a, |it¥ 4 •ttfc'a, ¥jT*ii>st 
3‘4 ntta, 4IT51 3'2 1^, ?Pm «rt%¥l 
2ntfco, ^(¥^8 178 •ftfea, ¥¥Tt9 T58 


wfl *MO«tcn fcifftca 

strss to« w, ¥¥¥ nt^a afa 
stew TO f*«i «ti 10 nt^a 1 toM 
sfew ffij ntfca srps 4 *rti&a a?t¥fw *« 1 
5tnn ^ITO a M-c¥* nsfaias ¥a¥, 
¥l*t¥t®1, ¥¥?¥(, 5fr<TO ¥ C¥t^¥ I 

f! %£!¥¥ *1t^I, 5t*ltlf*f¥ ^CUTO 4C« 
¥Ttf¥¥, ^Itf3f¥ a ^if¥ far, TOfl t 

¥jtf¥¥ TO¥ fenTOl5 atas, ^r*fa a 
W¥ «raj¥«tr? irafwa ¥c»i &TtPi¥ 
afj ¥TO atwfaNi 4¥ rwtai stti 
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«r*«fa»ra 


Ufa «¥ cm ?jtfai ¥ «tfa H cm 
fatfai iti¥ i *fa¥to ftwi tfrc 2% mi 

3% ¥Jtfal 6% £ll¥ 10% fcrtfal «tC¥ I 
¥tl ffam-fl 5tl? 2% Cll¥ 37% ¥Jtfaf 
un 5% cu* 10% totfai i ’fWm: 

f &¥ W ¥£*! fal-5tl flfafc ffal 

faifan cut* m $t¥fai¥ cfc¥ wfn w 
¥ fafa fif-m Itl ¥11 ii i v itcii ¥ltl 
Tfa fl ¥H CW1, Ufa flfa fa&*1 ¥ f ¥fa 

ntni n-ntwi uwii fifatfci itufe 
fjtfacil fell *fa« in Ifa I 

•Ufa* ft! Ofa-ftfW *tt¥ fel¥f¥ ¥ 
Ufaflfaf W ff«l¥l ¥15 l¥l ftftl 
lllfe Still ¥¥ Utlll ¥111 ¥ *fa 

litci 51 fa i¥i feniftu m\ fentft, 

f 

¥1 ¥tl ¥tfel¥ If-1 ¥11 11*1 flC¥ Id 11 I 
¥11 ¥fafl* 51-lfa ¥111 ^aTK, ¥fa*1 

»m ? 5 «.r*ic¥i nfa JP¥ ¥ ¥falfl¥ uti 

Iffall ¥tlf I 

4 fa*tc*l ¥tHfl¥fa fWf ’ll ¥ fafa 

fafaf 11¥%8¥ 51-ntPll 4t!1 U5fa¥l 
itfaitc® ci^i un w ftfa fan njti 
fifaci 5i-nti ¥11 ^i Hfsni in ¥ii 
111 «l¥ 111 fWlfa ¥¥ll Ijll ¥ 
•ill »fatltlf 51 Ifa ¥11 fl¥l I 


{23-rtf, 1M ffaJI 

wtni ¥fa¥ U¥¥-*ritft: 

<1> ftffafi 51 175 ¥tn 


ifafsfa 

•Ilf 

¥Jtfa«!l 

Ufa (60% if) 


3 

3 

1 

1000 


ft 

ft 

ft 

>» 


¥$i femmfa ¥ti fan Ufa 
ffl fal 1C1 ¥Tfal¥fall fafan ltll¥ 
fll I ®fa*fa Oil Ulfatl dw Tfl¥ ¥ltl 
fill $¥f¥ fl*I *1 ¥11 faUI 
£1-1 T¥, fe*¥l ¥ fedWf ntlfa fl 
«W ¥W¥ fal ¥fa lft¥ I 

(2) 51 5< 

flfa 

faff ^11 

U*l 

*lUfa faffafa *tl l$C¥ fal¥ fll I 

Ftm *iw: 


lutfeu 
3 „ 

10 ., 
io „ 


8nffen 
36 „ 

16 „ 

2 ntfen 
20 


(3) 51 

fb'fa 

f&l 111 ¥•? 

(4) 51 

ffe* <111 W«l 
nrffa® 
fsfa 

«W1 fN <111 ¥C»! Ufa 5 fafai 
¥t*i si fafati ciitim cife ¥11 ctfC¥ 
fan fir® itfe| ( ¥ urffaf ¥ fafa cifa 

¥ll¥ ^11 I 


56 


u 


II 



biR cwR TfiiCTi 

RfR-R^fif* ri Rt»i-cTOtftpifij *tfi®ni ftuRfa-ifai if* fai witn* 
IJM* RRtlR-fatfRtoTR, fall ¥S1 TOt« ¥11 RI I *1 ?C«1 RtRtR toi 


CTO-iTORfiRtRi 4«l ¥fo «mt«r^hi * 
*nf® j wRfaiTO ^«i jutf 
^ *f*fai ri*t«i <« x* fawi% *r$i i 

CBRW-IRflR-farf^ll CR i? 

to dtn fan ftv vci Tor, car«ft 
vim ^ *r «rfatn nt«u 
m citon *titwi fR<c« 
it*rtifR¥ totor nfi- 

5t *ro **» RfcntRr rjmii rci tiro i 
foi ** (lfa <mtR ri to* ¥r ) crW 
fa* *r< ft totor info 

if«5t*fli #ci nlWti^r citcm *tftwi 
R$¥ TOtRRWfR ¥11 TOR RIl 
^**1' I¥R 4¥^( Rifat RTtR¥ 

f<¥tJ CR R¥R «TOR-fatf)tRI ¥tRT 
«Ri C^I ¥fafa I TORt¥ fcttfh 

¥fW ¥fR¥to C*R¥ £*R CR^PTR ItitCRl 

fill €NtTO WHffitv R$¥ fawn 
fefal* RI* I 

¥R-R^fRtfRfac;¥ <R¥ ¥Rtl t?R¥fR 
1^1 RRtTOtl *lf«5tPl« fall 

Rtlif rtchr-crHi rri crc'i nfn i 
fiiiR «fnfif-cRW«ij5 stRtsfRi 

*fTfl«f* «I (Mais) faf W *fajff*r- 
*fa *fWiflrt» ¥tt¥* TOtR ¥11 RI I 
^ <*¥&1 fall RCW RttftRT 

C¥tR ¥¥fr «f¥ffc¥ f¥\Rl RRfC<I f*Wt¥ 

(Rtifm: *ftprftfrft*fi fan) wit 


TOR toft RI ; CRRR— 

(¥) M + c--M“ 

(!) M+e--NT+2e- 
( R ) M + e " — M + * + (n+De" 
(M <<RftR C¥tR *fTt< Ri *|Rtt<R fan 
*R< e m RC*R fc*l¥$R ) 

¥ 11 * ^ *tIR*fa¥ *fR¥ ¥tl TORI 
¥1 fal ¥11 RIl R-Rt# 

¥R1 ¥T1¥^ RtR lt«tt¥ RCR CR, 
ffifol C¥I¥ WfR*|ffj5« ¥tlR^ RUBtl 
CR% ¥¥R^< ^fl¥l 4R1 ¥C11 ¥t« 

^¥l¥ WtWRI C?n «R*fi|t «t¥t¥tf¥ 
^fl Rll CR fllRR Rlf&fl RtftCRJ 
^C»l¥|R*lfR| *ffatfl¥ ¥H 
«ltfR ^lf« ¥11 Rf «RRR *fW C*1«fRC¥ 
^R¥ ¥11 Rl, ¥tl¥ ¥l-R<t<itfRf^ RS 
1*11 Rll Rtl¥l RICH ftffa 1R*I 
RJRftWR ¥Rl IRtlRItCR &C*fR¥ ^tC» I 
¥tCRl RCRT C®^rt?tfl '« ¥TtMl ^lf« 
RR CRlt RIR^¥ R1 I 

A Rtfil¥ R¥f«l JJflitf* RCRf—RJR^l 
tol¥|R-«ft« RtRtCRJ nil¥fitR fan CRC# 

«trcr Ifef3rnf«rfa tor tefo ¥ii *«. 
nw ^ ¥tlR«fa¥ ?R5lf^¥ «tfim iff I- 
l¥fl HfRa C5 \r¥ RtTOTl fRC¥*f ¥111 
¥RR *ffa &8 TOR¥f*l ¥tW« ¥1 RWRflt 

•RRJRr fR¥t¥. fTOi Ri¥tit ¥rn¥, 
RRtll I 
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cbHv ftfaw ftw f»m tvwi 

7fir «rhR&! «(7 v\i\ n ¥«fH « cr?t 
fi. ¥t¥47 ctIi ¥tT477 fciTfwfi 
¥tft¥tff C7 cfb¥ TtatTi ¥tt¥, C77tt7 
fifw n?w ¥tf Tftwfci itfl wt*i fe<7ff- 

TC 77 ¥ 47 ¥ *C 77 csSf 7 fat 7 t 7 fiftl 

i *1 «t47 ¥l nifocf faf®* 

•ffato ¥t77 <J7¥ ¥71 fit <47 *ra 

¥7 f^<CW* 74* > «Tt77¥fat¥ ¥tw- 

7*<irt*r¥7 fofw C7*si ¥f f flf 

feto, arroffe ntiCT7 to fa <?7¥ ?7¥ 
*rtlW#ftCf7 77¥t7r aft, »J7¥ <J7¥ 


ifo) C7 C¥f7 ¥¥fctl¥ ftc* ftl7 

nfurft ¥tw ctti 7tt7, c¥t7 fafft 
fafa# HfTO C¥t7 ¥¥& f74¥7 ¥l77l 

<1 faffa 0»Vl¥ 7^71 7fa*7 ¥47 7<*t¥4¥ 
c*ft|4¥ *ttrs i W74¥ <*i-74WH7fa 

7EJI ¥t7C77 fe«*nfa¥7 * 7V*ttf4¥7 7717^ 
^<7 ¥¥| 7t71 ff ¥7\ Cifcl¥ nfa* ¥ 

ifas c7 ciU ¥¥&¥ ¥*tf7- 

7f%¥ C747 ¥ffeC¥ ¥t4¥ *TO 7tftt71 

f7 1 cf«n c74i, ftfaf 7fro ¥¥l 

C7C7 c^ff ifa nfa^t wi ¥t7ftc7 
¥7 fa<7 ¥71 7¥< 77 ( l7< fa ) 


I 



7WTi¥¥ C77t« 77¥tl C7| I ¥¥fi» 7t¥ 

7*ftf¥ 7f¥47| 7C7&I C¥7 71» ¥t77l 

Tftft, C¥t7 ¥¥& {7477 ¥t77 C^7¥ 
7>7t7t7 c¥t^ ¥t7»tti Rrti 7f47, ¥1 ¥¥ 
f?4¥ C¥¥=r ¥f7 ¥C77 $77 ft#7 ¥47, 
¥¥ fa4* C¥7fa fa^7 ¥47, fa 7folt7 
f75TV«tf%«7 77t7ftl ¥t4¥ ftWT ¥71 
f4W 71 fa7¥7 ¥fV7**t7 C^7¥ 7fat7t7 
CT&f ftfaf 7C¥M 7t«7H ¥t7C77 fcvffa* 
¥7 ¥ 7V*Ttf4¥7 ?Jf ¥¥* C747 flfaf 
1% ¥7^ f7WfH¥ ifiH (¥jtf%*ltT7^ 


777 <4f ¥t77ft 7^«rt7C¥ C*^W, ¥77 
¥¥^1 ffC17 7WC¥7 ¥H fl ¥7^ C7* 
aft¥¥l5t¥ ¥77 ¥Tt^fi|¥tltW7 7tftC7f 
7f7¥ ¥C7 ^¥7¥ RlRfTl ¥71 77 1 I 


1. 7r¥¥¥ftt¥ faiRtTTf ¥77t7 ¥l» 
W-fTtTtfifa 717 C7¥^f7 7lT¥ I 7t7t77¥*. 
t¥7 7J¥t7 C7¥^f7 7J7¥¥ ¥71 771— 
¥f7Wt¥Tt¥, 477 ¥ If C7¥*tl 

I ¥7 7W ¥ftWt«f¥ ¥7^ 
fff¥§tl¥t7 ¥»¥1C7 7J7ftl ¥747 74ft7- 
If7¥¥7 7t¥7l7t7l 




TOm, 1970] CTOf* fw* 4I-f673* 


4 ? «r»rcf c* fftfci ra itti 4ftv ?i- 
•ft. ®1 ft*f, > fall 4t*®fe ¥f*| 4l*t** 
4*tt4f*F¥ (4rt*t4tf4*l) fn* fttiHf 
** I 4* 4*1 ffcl 41 (m) 4*1 Ft# (e, 
It4f|*-*f%* )-«? 4*4t4t¥ (rn/e) 

ff*Hl fttfl art* ^ m/e 4tf i *l&t¥ 
C4ffFCI* *f*Tt* «r*t-f Vfl fit 4| 
C44fst«* 4¥ 44 4tl* 4t¥4 (m/e) 4*1 
4*44 4t!i** 4ft*ff4¥ ftefi* fttf'n 
veil 41 TO ^ C*HtfFtW* f*f«* m/e 
Tft* i*f <j*f 4tt* 4t¥«®f4 ftf* 

4tftt* 4<ft* ft* 4*1 fan* 4?15 
m/e 'itrsiw *f* f*f*fc 4fj5 4f*t**®t** 
•tf**Hf ft*tt* ft* ft* i 

fenfaSs 4tt4tF*t* nf*r«tf*t® 4f**i 
*4t4 4tf«, 4*-*<t4lf*fF* 4t44 ¥41 

ft*r, eft* n*t< ffi*i *t?tc<* fan 

citf l&ftnfais® 4ti* taf* ft* ®tt«r* 
4* f*<* ¥*1 I ^F*tl *f* Cft* c*\n 

citf 4W*T4tt* ISfanfaito 4ti* faf* 
¥*1 44 * ft, ®tfI4 4*-*1t4tf*fa* 
4tttt*r t4l ** etttn* f*<* fu 4 *®* 
** I «ff 3*ft4 *4* (*W®f4 It4f|f- 

*fa* 4f*tt®* fti 4tif*® ti 4*1 c**i 
Citf ttlfc iflFTl* It4f]|*-*fa* 
4t*tt® *t nt**tif*¥ fa* cttaffi 
$f*i fo<n ttt t«tf fat* 4t*f W*- 
nfari^v 4tti* fc*f* f*t® itt*i 4<r* > 
£f*t®fl* ¥* f*4* ¥t*ftf*4 4firt*flf 
¥*r» ntici niWtft* $ *f-nt**tif*¥ 
41®* 1*1 ftitcti nic* otf&i y*tl 

* (1*0 4t*tc** *rctt® ntw 4*i 4l y- 

2. TOI C*^ C* 4C?4® ®tt¥ 
fit 4tf C4 fit f * 4*1 C4* WW WC9 
Cf If® •ft®!) ftl, ®ft¥ f4 1? *41 ft I 
6 


’Wfc® ft«f 4tt4tFT flffc* OTif-Cffatfl 
4*1 «f!f* ¥tfl I 

4** ft»W, f¥ f¥ *ffl*M IflW- 
5* >1% ¥iw IWHfirtN ®rt!* 
n* ? 4 * He* *«ii c*c® *ttn, frc*t*- 
J*-iftra ^tftm w C¥tf 41 <«tc* 
4¥^1 IwfS* c*5ct c*r® *rtc**, 
*** C!l 4t*f»¥t*t 

> 4lfl 4tf^¥«f -tfvtt 

(4tcit*t^c4-t* cntctaftit®) wr f®w 

®t* CFC! C*% I fa* Cl'rcn! "fRp 

jrtafi^s: 7 cft¥ 15 lc*i#5^-c¥tc*5« f® 
f!l ¥twl ^4* 41C¥ 4tlfa® ¥«r» 

fw ¥* *nw «Sf tatn* ilv»r»t« 

¥*T® ft* t f*i *ia^s It4f5*- 
*14* iRp *f* 41* 4t*^¥**r ifv* 

4*1* f*. 4t*w 4lti»C¥ 4t*f*4 W 

ft»I <5f *H5® ,l lf«¥ l*Tif**tc* 

*r*\4t*t* 41C4 ¥It 4 

ft* (!1 4t*f¥ C4 tat 4«* *t« ft® 

ntt* ) I 4^ *¥* £4t« 1* ¥* 

4t*f*¥ If 4*-*<f(* l |t® f*tf« f* ffl 
ttitfl?*-*^* 4^F« 4^*11 *t?tC4 

*r*^4t*t* 41%i 4tff*« f*t* **t**t« 
c*c$ *ft* 4*1 ®f* ft*! 4i'*<fftt® ^trr- 
C*ffT 41*^4 lef* Iff® *ft«*1 
*tt*l 4| 4tf| 4t nff®c« 4Kf*f- 
4fit**^v*lfi* w *tt*t«n®: 30 cftf 

3 I IWfS* ft4 C*tff5» fit, *®ltl 

C* *f* 4fit fll 41 Cltf t*f*tl Cftl 
4fll WfinfflB® 4tf*t ^®f* ft* I 4l 
l$f*nf*rff* 4t**tf 4tif*f 4fi* *1 
*f*lfffc*!t* 4flf (M*) *41 fl 4*1 4* 
®*t¥ 4tlf*f 4f *41 f* I 
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50 Icnwfa-CSt^ tfaFn’t* ten*|n-lft 
*Hf t* ¥flt ^ I 

len*|n-*fiM tfw *lffl- 
Wtl nfa ftt* ?te* Wt*W Wf?tCni f* 
titwtftn w# nf«r aw-ntuftfa* wa (fon 
cntowfn mat: m**r w ntew), stwcn 
c?«ri nten, <1 *f*3 wf«f** tfo mnn 
mnli wei fnea ct\|ea, nnn si <1 wtnfa* 
wtaeni najfws c*tn mwli fan* mwc* 
stoat* tew ncnii m* wen faea&ata’la 

¥*lf?fl n4tl*a«| t$CS «ft*C*l Wt*lf** 
Wt*C** ns meWP** ¥1« t$t*¥*C*l* 
n«t*m len*ln-*fa* tf*>* sfa* tew 
at^es ate* i stl ^pWCTWr <w 


ftftij^t **-a<to> ntat* wet ntatwis: 
60 C<tt* 90 lcn*|*KSt$ tfa* Icnwta- 
nftr ajn* t* **i *a i <** n* *i-a<tft«fn 
ftf cat wfcn i ftn aw-ttonttfn* ctftm 
fwftsw wwcww wtw trwes ttei mat strw* 
stoean wet fafst sates* til ?rs tteai 
7 **K sa-aftnft* wen* s*-fw ttwi 
ntew i wwli frrfw fan ml wtr* wfittj 

*(< n*ewl catatm *ea i wwi at*, A BCD 
maftt wtoft* aw-ttwtifa* wima< mite* 
ncafc tfonti lenf§a-*fs fwcw wtots 
*st neni1 m* wet w^fe* fa* tfiwi 
wsntfl tfa*<Sn alts tte* i 


ABCD+c' 

ABCD + 


ABCD + +2e“+ABCD‘ 
A* + BCD' 

AB+4-CD ' 
i 4 

A + +B‘ A* + B' 
CD++AB' 

AD + + BC' |sjtf? 


• • • 


• • i 


»• * 


• it 


• • • 


(1) 

( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 


ABCD' + ABCD ——*■ [ABCD. ABCD]*-*ABCL)A + + BCD — (7) 


Ite** tfi**ai etc* ti catan ntew, 
sttfa* wtaca* new fnllrtn sate**** 
wt t* ma< nr* cnl wtifa* wtan stsat* 
wen wcnwsfn llfatfwf&s wtan fcsf* 
fa i cne*$ s«-a<t*ftes cn cwta tfwil* 
wt*a fa*i *cs tte*, cnc*$ ml **ci* 
at-ttintifa* w^j s*-attnVcs wcnwsfn 
s*-«jw cam ate* i 

ml «rnew ntli *m ^ww wai wm 
«titwn i wen* nna ciwi wti, wtifl* 
wtaenw WJtfn^f tin tnnl cn> cn^t cwtw 


wten st* ^tnfWtn nel 
wt* w cn n* ewew ^ tnf^fw wtan 
ewe* ^*R w* *1 wwtfl* watw ^sfi 
w, wtcww new ^ wt* «wtn *wn entnv 
i(ew ntwri wti m i ws*ft w| i*n 
nfiftfsrs caVewa wtjtem fn<c* **- 
n<t»Tla nft* toan ent wfen «i new» 
ml aae*i« wlSnsi fncitennln ftlcfi* 
*t4en« 




stow, i$70 3 to <?nto atffc*! fafe* 6t$ ‘ 


**a4Wlr* fl hi cwn ati $ cnicw 
mle 29 aft* aafrl «jf atCI | fift§ 1 - 
atfwtfli c*te*fi cwm at*ms: lafta 
^(-C*H,Hi fcafafe* to atw 

can atit frotc*wfcta fa* ca «a*i 
c^fc, a<*S ^ *JfU a*-*<fatr® 
ctto *rt«n mi >4$ nfaaaca ntw 
a*ca c^rc*! ahfta atic** apftttn 
afc*—*t 1*4 ffHl *to^ TO I afc 
WTO atitila: aTOatmtifia 

(ca&tcn-ajtfcfs*) fnw «< 

ctoi* al atat* ufWHrw cafaa 
<ro «rcit*^* attorn am* cilfefgft 
■t* itaw ««-*<tat« >1$* fiwi an 
catift m ^ f 

at** 4*&l ait aatc* to it«n 
aiatii ntw atfa nlwafa cti *4 
•tfiatti tefif w **m <B ifi^tc*i 
to itat n*ifnto i ) wft 
#atl* ft»i*toft* aftfre* at* at'tRa 
afro* *c* wri Pm to nt«i *ii 
awrfi at* ft§i?rt* *3 caca aafci 
•rwti n wtm m* w ntafia 
ntiro to X 9 ** ** K to n* <afci 
aft* taf* *i (*flaii k 7), m *9 
froatft* at* cm c**6i *1 

ia* TOt* atlfa* «1 f*4cl CT1 *ft*3t« 

at to atari to c* ntfintfiff 
a*ati ai-aataan «rfwt»Ri a*i 
*ta* ftfctrt* nl cat* v^atav 9tta*tcw* 
fito to ntci «t$i (M+l) *ff| 

*titm: fi*« tii (M+i) 


««*tf tfTOs c*$ ** cton* (njtffa, 
h% a*ti tatf?) cat* ftr?i 
atiftf ati^i ^ to «ff,fff 
(M+i) atro^t c^r iv« ^HPti aai* 
atfr^« at?*i c«rtfif, c^rtcti aitf^a 
ftitnti c*n w^< i cf^ *n, 

atif*f at*w* ttfilf *1 Pi^irtna^ c*tca 
ittajfcTOi %fa CTt^ftjlarcf wjt(«if«f 
niwi ^n* i 

atwt5*t* fafir® m 
rtatr* *«n m w, atiftf attest 
4*^ TO^t ftCT ^*t* 
fNfafln ^scaja ^nw fa^v 

aw :— 

(a) *tfa!8«atiwiatflii 
(^ ) w *t*&1 at»c*, atfl «i ( 
i 

(n) fSrfeJrta awi aifif i 
(*) n^lat^iT caVcna wjtfafaa 
a tifwi i 

al n* wuaPw aca? aft(5a afTOi 
arfia^ to c**n\ atvrt^i 

at*i v*u aitf ai-*jf »i 

, 5*<'0'TO* afai aaai at« 

atifm attai ca, tea* *rl 
m a*-**Tf^i ajfartcsnr ant^ f*fa' 
nitai-ftilart *r« orat caoi, catena 
mi ntHwa^ *i*ai ^nf|a atfca 
fawi catena atiten mar* to atiftf 
aiiw« aifia ifk ati <w afi*^ta. 
f*wa ai* nw-ntutifiaijr afrha 
af*c^? afoa ^n* n**tai ^f« ati I 





fan* fifan cww fawtflu fsnifir® TO 
ntwt«rfa¥ wit** *1 ¥*ctti * itrii- 
fafcfarjt* fafei* ifetnt* m 1* 20 to 

TO ai\ ¥*to i 

njar* to lit* «t#t *i 

&*c%f**t* ntroi [*t* i <*fc wt H* 

*T*it* ¥C* «p •tfutnfaiMfrtviti* 

i**t* ^TOt% fa-*Jil* toft ¥*t* 
frotafliw* W I 

<«TO §«fo *1? lf«W TOM 
v*i« «sTO ¥t**t-«»TOi fa*j»tfta «n>« 
inti'll *¥¥*tc¥ to *ti*t* tawrt 
ntai srt i A to ¥H «¥ ww «rfri« 
to i ^ £l*i «ntw mi i* 
amji i c*cTO ntca $ wti *t*i it* 
«i it*t to §c* *fc* i vill fa*»t*fai $ 
i|jt*I TO *t**t* *lti fc*t*t* 9$\ wci* i 
iptf *t¥l «*¥& *ltOT TOtCT C6^¥ 
c«ra fat* fro *t*jn *t*i to fiwi, ci 
fan fawt*t*t nitoi to cwtoi fri 
W1 cm ftiwi-TOjt'« fanwtih 
TO C&\*¥ CTO* fc*l* <** «tfa*f#*1 1* «w 
fad 4C¥ fad *t*1 TO 1* H 

C*f«C* ^tCl I 

fawtffai *tf*tc* A u ¥**t* in 
ltfa ¥$1 nftci CTO I ¥Ttfal¥tfi*t* 
TOffeflWt* OTttW «nfafa¥ 

Wt* fawti’t ®t: fafani wtwi 


nfa «n w fro TOffiPi cTO fa* c*tTOi 
*TOl ♦ TO fat8* TOT fifiv# 
5tf*!¥ TOt Cb\*¥ C¥P8* ¥> ¥1 «** *1 
^¥¥1 *ftc** f?C¥ C*t? *tl I ¥C¥ faftfc 
ltd TO.TOf TO*t*1 TO I fafaO'07 
ClCf*! flt**1 ¥t$* TO *tTO5 TO 
ICICI*I A >181 *(C*ft* f*lTO 10 tH 
C¥?t I *¥t**1 A «flC¥ *C1C1* Cl, lfa“ 
csjtHR n**tn* w*t«H i&TTO to 
«tto: fltvjTO cm f«i to TO to 
* t*1 It*, <§t* *J*H ¥*C¥ TO*. ¥t**l 
W*t*H *&t*t* fi-«JJtll ^fill *W 

81tWl ¥C¥ Cl-f f¥| It* C¥t8 ¥t*tt* 

fltsF.ii cm wto ifctw ic* 1 
* 

wfirt Cfl^F UfOT 8H1 

*fl*r C*¥ ^¥C»l TO TO *tff* 
4¥ «t¥t* *1*>?fl SFt^l 
sflc** atvilfi fftwi ^t* 

¥C*C1* I A ’Til *Tt* 20 Cltfe *1* 

*^C^ **tfiF¥1 « «*Ptltl f*5*1 ¥*c«11 

*ff**1* lltcmiv *^TO CTO 
•nils *wU C1C¥ f*f*nr, *1 C¥t(5 TO 

^*¥* fw *11 ’yfi*!* c*tfc vi|ft 
4¥l5 *1 flfe 1C« fw fill ¥tm* 
*>:* *1c* itii ic« f*«v it* <f«ft nc* 
ic* *t* I fiwt^twi ¥*t* flltl •*> 
«?!*ti *nfmtc* nt¥*i it* 1 


<*¥j& *1 ^«tr*¥ 1CTO I ¥f{8 ws ¥lltr* 4¥H ifm ffl¥ 

Hf§ lWM"rtf¥t¥1^[rtt8t¥tl #fH TO fll flMFfi «t¥tf ^* ¥tC! «**^ 
TOt«t 4* *Jtl 16 f%\ 4**C*M*- ¥* 1 C¥ fll *€*t* ¥t^¥1,fiVl *rtc*f*¥i, 



10TO19701 

*tro * 4t faifc ^toivihi 

ini nvtititijt* i 

1928 >rtw ifal civ ¥vi*i ci it* 
¥f*ltl StVtW fl, ®tl* Wfar frot^ 
frotn ¥vi «w vtiftcvi ¥itfii*rii 
fitfivtviii tint® 'f-frotft ®t: *ici¥ 

4i. **t faft 4$ «ricv ii«t«i—«•! 
¥tfivtii v®te tin *fc*titit*ut« =»ix¥ 
4v flitfc ittimti ¥fai vti 

CVtl >!W lll*ll ¥1 i 

4l vlitiilS fitiStimti itn vfovti 
¥ii ittti iftw i ills cm® fl*i 
¥iivfci flmtnifcm n vwfti toi 
<1 to*i to vti® * vtfviti «rgi 

f*»l I Ilfs ¥151 fW«. «i *tl* TO'*: 

vtfvvi Wf ii it? c*tfiii wfvr civc® 
it«n toi fin H—4* $15 Will HU 
f**i futS unti i 

lfl*t CIV ¥Vl*l Vtftf® 4|S$ 411 

nwn^i «rtft$ vtmi ®l: «* mi**, 
ifat civ v*i*i ci to v’lit* ntm 
cm, ®tcn mil c#i«i n, vt* *rfi 

¥®}® Cl W V^lt* &Vtf ¥11 

*ltt¥, ®tdl 1VITO Wj| 4& ficil 
w»(<iti vfovti vw mi* i 

ifvi civ ctiv 400 itl»i in^ .Srt¥ 
¥Jtitfctif5v *tf«it*iti itflwwiw 

ctiv v| srtfrrfaftftv v’itii 
VVtlft ftiti in mi* i 

c if fi fp fo ft. fc. fofir* fccww 
vftfiitiv f®. f®. fS-i initi ilfri 
fJWtl, ^VltVT, ¥Jtlt®1, C¥tf*llfc ^Sfw, 
*Ntl. •ft a W Vttflt, H«ll, C®llt*, 

*lc®i, cntvnt®*! « itiwllc® *nfi* 


677. 

*tii ftfromnH flh anrfartii 4* 
fiicvtn utfa itviv* vtiftm ffro 

Vlltl TO 41*1 TO ¥tl fill »ff¥lll 

fclftftl Itltfl* Htwflll, Iflftf® «f fa 

Clt»f fllici 411 ¥*1S-TOV Cll* ¥1*1 
¥1111 &l*l¥ 41TO f®. f«. IS. ITllfl ¥11 

ft*, 41 vftfnv 11 uttft Ulftl flflV 

¥11 *1 fl I 

111 1*11 tit* 4¥«t¥tl f1. f®. H. 
^5fll ¥C¥ C&fcl ¥11 fC* 411 niVrtTI¥- 
vtci > iitu f«. f® ft. tofi ¥itv inn i 
ifn vm ^livii mv vf«¥i ii it«i 
^irf 3 }-® 11*1 4¥ mil 1WJ 41¥¥ 

Itvtll ft?1 fll 411 iflltll flf^W fill 
41 IJlftl *T"H^ fl«ltvt¥ ^1*1 Cl HI 

ii® ntn i 

TOtltl 11 5tM(F fill! mil f®. f®. 

fs„ f®. f®. I itci ci\fn¥ n«rtc«f inttfi® 

111 ¥C*1 ¥111 Clltlll ¥Cltn ¥«Uft¥ 
11 C¥l, 1¥ 1¥CH It* '« C*ft¥t*lt¥'# r®. f®. 

!-c* m iti i it?cn *rtv ^*t¥ti\ ii 

C*lt¥tlt¥¥« 41 mj nil* I f®. f®. I. 
til fllfV Jfll I 

¥rtfaivtf<iti 4c«tcvS cvitcw ¥i<i- 

Cl-tl ltd 4¥fs 1H1 f®« f®. fS. ntlstcii 
ll¥ ¥¥ 4¥fS ^n#11 flRll 4¥ 1#1 

mu aru ^«ti ¥«m i f®. f®. 

C¥ flltv Vlltl ¥l¥ 4C® ItltlflV ¥5?' 
ifcv fiitci fv §nvn cit’t vii me*, ®ti 
Itl tfvt! ¥11® ^ 1H1 1¥® 11 I l^ltll 
<1 »i\¥ti mutitcii ititi Ini4|i?i 

Hill ffi. f®. IS miff ¥11 ft* I 4| ivfs 
vaitfi fii^v mu. *i fulfil ftvn 

¥11 fl* I 





,678 «vmm 123* m »n<m 


«rt«if?K woci* nfW-frwtT f^wtrn«i 

®ts Tifritfa 4- 

afNvfr^r ^c»iap Cl, *1 wit f® f®.ft- 

c* TOTitf* citt^ fti ®?ft ci hcit 
¥R TO Itz*, Cl falCl C¥t*r TOft Clft I 
in *tlftfl®t Sltfl® TO <*$ HP Wfd« 

fa. fa. to ftti •rfafa r-fwf»* ^ 
<5®* tt»& ftontci ftw to i 
*rcn t®. f®. 16 -i *»wti 4* vi fwr cut 
cnw« itt«rvtv if® «itro« 
wv i*i wn« fa. fa- to w 
Wh 5 ! T1W ^ v 1 ^ wt*ltfl 
TO TO I 

Tcitu® it|»ppi TV * ww 
HI cT $1*1 »«Ttfc Wt« T«1 11, ®IC*9 
TfClfcTl® (**& f®. f®* ft* ’TO ft*fT91 

fta Ufa to iteT i Hfrrcn « 
9$ nviti itut rrfiit* ftw*ta itlfaci 
f®, f®. {5. cot* h tto hw'wm c* 


$*ti *1 TO oti i nfro ciitfl «tff® 
▼»i «m uttf CTO fir. ffr- ft. 

TON tii n i 

> W cwtl WtTT l*f* *wct 

fa, fa. to ton Hifaitfi ftutu 

»W|t« fatlft* CWltClT «M. ft* Tlfat®1 
TOW* Cl» Wfal l*tl CTO fa. fa. to 
TO *t faf fro it® ftci hi * 9 

$tfa® TTO ♦ffl^ C*%3 ®ft **fa- 
IttftTOWPtl CTO ®T®« CfH 

cto i 

ctN C¥t*f iffastTO HWl 

cqffe i$ri 1®¥«1 20ft <W fi® f$Tt 
i®^8l 10|B *«M« WtWflltl *19$ TO 
cun i wsritnn ctcss <m® itroi 
49 utwfni i Htwftil 
cuN^tiT Hffwi if® 'flu® f®. f®. ft. 
flWI Til 111 



9R 8 ftrera 


—1970 


atsTfa?! a*— aa'nrr awi 




m cm to* nww »t? ftfro «rpsri i qpq 
^WOT *Itf^M tffffeOT* *7W 15*1^ «g* W1 TOOT 5OT TO HTs TO* 1 

otot fov® tf'wrt *m *v& w fro «fira ?twi ^otot 

<«| *iR» &tiR'® toot i 




fWlfilltW CSfaf 4W -<*NI W«ftW—'TOTOTOTO! 

WtftTO CTO^ ? C$ft TO* fTOftOTr-ntllWW! WTtltC* I #ita 

TOtww cto 4 TOftwtft cral wiot ftmt* *Jt«tOT tot fin** wtoto 
» iwt5i nt*n m\t cs% vfl^ ^ wtfiTO i ^ nTO* to wto out 
CTOfe* ftlftTO ^t%C^»T WJtltC® TO *ic*. C»tWTO nw *%fe ftf| 
TO TOtf* 05% I 

mm wtw cut «*t 41 ot nflw wtro nfiwtw 1791 jtanr 

WltllWI W* ** I fiwtTO *Utro TO Wlft* TOtfj TO PfltTOtf ftw 

5111 C*W1 TO Wiwt ifflTOI WTO* WJ* WTHtCTO wt TOtTO* TO 
**os i*i ft* wtcw* aw TO TO crt *lCf TOOT WTO* TOTO 
fa»lOT W* CTO! ft*TO wwtl TO CWC*!!» W1 TO CTO fiwtTO 
w$ ftft wto* cro* fro* 5i1 1 osft* «ifi TO wwi fin wnfttfta, TO 
wtew fwN c »hto *w wtroi fin htoiot» osftw jit TO*«i 
*WTO TO faft TO W^TOfa WWW §C* ftOTI fa c^*t« TO 

Wxfifc fi*tfi« 4C* TOOT I TO CWtlft ttftw 05% ftw ntft« 
Iwoti t$ft TO TO«ar* ewen ml *w wtwe* 5 ?t^—'TOTOl ftr 

wjtstc* cwroWlcw 4?$ etfTO «n<5ii wtTOi wjtitOT wtwft* 
fiTOTOW fTO ^n *OT ft osftn foft **]1«i tofcftfencTO <«*fr 
cwtoWIc* *wfr$jtifo new wrotese* ftwtn tori si**lo5 
ftwtn to* 4*fr wto n« wt«i osft wto tottw tnltlttnOT 
frolwi witwtose* tffit cwwt* wjtntc* ftft fcnltfrMewi 
*TO TO m\m fwwtm wwen w**tftl6 wto cw3—cwn ot, to fafit-cTOn 
nfiwtw wwTO wlcw ftwtn toto i cfenfc *t«Tt ot cTOl wtew, to tot 
nwt< tow, wfwft 511 to toot— cTO *tcww ww j c*ft oil w« ftrfn-cwtwn 
nfiTO *?wtw *tw cwtn cw^t? we* wrr«tc*e* ftwtn nm niTO i wrwtose 
new tot *twft to to i new oBfe *tc* witft^ite^w new Ml* wot i 
wirwtOT wtew wwlc^ TO TOi c^*i 1 cwftw wtr* 

ftft vit* *tor f-iwi to onww^w^e* wtos-wnew n^wi wiwtw *wtn i 

ftwtw *n«ftcw nfiro wfrntTO wteii wito we* fin witwtosw *TO 
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to* i to cA to f^wtfa« tori^r «trsrrc^w =np ^ to tw 
OTfa $WrW to flto TO ffR s« I 

1825 ifctwr hAott Rrfttre to CRtoSifa toot TO feffa 
w i iMjfa* RtOT fto totofa rot i totra Rtftto rot rot 
ftf i wofa* cRfaft* cft^ sr um affeta to*tf*R TOto* i to 
«TO»A to RRTO Rtfato 1 1820 tltw 

to&r c*toto* c*f, c^FtR r(ot sr«*i to totf*R *to to Rtcw 
CRfa C&faR «fatRl RfRCR R1 foto *5 I TO&OT <A «tftWI tor 
TOftR *tflR1 RW OTCR f5ic« 1831 AtCTT to fwfa *GMF$t9 
TOW rr RtfTO rot i A R«rr to$ Rf?* r gro* toj 
to4 toW fro toi Rtir i A Rft’irato RtfqRfa *TfaRRto 

RtCR TOtto TOfa OT, to cA TO toOT tato RptRR R *l®Jto 
f«$TOT R*rf?to f ftRfa ^5*1 ** I 

R»TtRtTOR Rf^-fiOTOT TO **!OT R TO^fato TOJRJS orjwi 
RtR I <A TO^ tot* *(t^to R TOfa tow Rdfaf^I <7ft*1fa 

TO cRtw i 1825 ^rfctwr toTOf&R RttotRtfcj c^firR Rtf*to rot i 
to A Rlftto £*f* RtoOT fi*p| *WOTfaf TO.*faTtfcR WH TOTO 
TO I A Rlfttofr *R 4Rj> w<t 1 C* *WI f^fWR C®*1 CTO 
TOOT toi «tfa HIt*TCR Rttol Rtwl Rfatto RtCR *T«t* R *1 TOl I 
Hjfa TOCRl to 5tC*T Ctot* *ftCT I *tjfa CRttol CWW51-’^SRtC*! A 
MTt*t CTO t* &TO «TO 1 *ttR *1 RtC«R Rl I A TOfl TOtRtCRR fW CRttott 
RTfaftRCR *OT I RJt*ttR CTTOR, to «t*f to &tto A WOT 4 R& Rfa 
TO TO I ’ITtOT RVA RtCRl-CR to*l TO I ’ RT«RtCR A 
R 5 R «Wto RCR ^*T RTC*f 1 fwc« *TO Rl I RTtTO A 

^ntvi RWR *f«TR ROT I Oll&t TOI 1 i«R R>ft?OT ^*»Wfa C^»R—CRfifR I 

Rlt*tt®* RRt® ^tfRRtCRR TOJ WTO ilROT TO-C*l\? TOR, 
ftffW TOj&RItR Rt 5 «IRR, sfRR% OlR^t RRRtR-?%R rffaR CTOIR 
Rt*1 fafR3R?*l TO^R ^OWCTOII 1867 ATO fRRfa-Rt*Rfa 

TORR «fto CRtRl-Rfa RfafR C«f«R CRf 4 Rtf^Rfa Rf^CRR RlWtl^ 
iTOtR ROT I 


RRi TOtnwm 



cwtcw *ft TO TO 11 —CTOt* TO ** t ftTOfc 

cTOt* m-*tft* cw to* ft* ’tts fro* *u crot* to&i *»rc*, vft 

at fa r TOTO to ^ cw m TO-«tfttfi wtti tow \ ifkfm 

tft TO fttf* *W& **, ^tOT TO IWffMl Wt* TO 4* ^faW *ft 

TOfpr, wi TOtro TOrc to i irettor *ffaWtt cm* to *& 

^«ft »!, Ct TOC# itWtfaCTO CTO TOT*!* TOOR, C*5*f*[ ft* **5 ** 1 TO 

<& 7 WH 1 wjwr TO frorimi itft* to cWnfatct* to|v to- 
ft*r, «i fane TOl WTO troll toori *|M * fttTOo TOc# 
*t$TO Cq^TOl* Wl-TOWl <& I «1TO CTO »|ttt t*l CTO-RtTOM ^ 
TOTO! yn 4*ft* *1 TO tjtfft ftwtl ft*!, TO*!t JlCT 

4ta Sisi ttrt t* to TOtrota, aft*TO» TOffa TO1 to #Na 

Wtt fefor* «ttl* #tft w 3* *raft*i 1 

•jfWto to fat'ro TOtt wc^hwlfarod fife* toi fofa**refa 
R*TO *e*cta 1 4* m to *iTOTOt *ti **ift 1 

otcto *fa*t* *if*i wtiTOt ^toto **OT*TOWt 
tftwro $spei «rfa tTO att&rgfc fafft to tft» *ttc*t 1 vflta *ft 
cto 4 * tint .«r*i *tf*w* <jw to ’tfrfse** %m\ atm at*, itt:*r 
*[ft?l* TO TOC# uQtrtl TO1 *t#1 TO TO I 4* ftTO *|Mt* *** 
t-c*tH> W *i* mm TO*tft act *rtai cto 1 fro *rfaW to w ck* 
TOV C*% TO— ! TO*I, <TO TOt* ’if*! twi *TO »Tft ft*! ai fiw 
<4 W **c* as nfi*#ca* foes 1 

TO «tffrl *Tifa TO—'?ft^ «fa Htfc W ttltWF w TO 
ftft^ TO^ I iTOftc^tl CTO 4* to* *fftff *y* *ftv W «iint 
3^* TO* *!TO CTO *f*r* ^tc^t C*ti» ft*!ft TO TOTO, 

TO m Cftfr *TO« ^ttl^tft l ^ ft*t*®« ftf *! at; TO*I C* *!t 
TOC*I ’jWf TO t!«W, «tl *!t«ft TO 1 ! TO* TOl CtCf TO 
<ai 1 

•fft^tr® ^trot Rftn to ctc^ TO tctft*!, TO-ftTO*i 
«! TOtl TO TO *"f CflO TOtftft TO aw TOt! 

7 
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*ffaftn to *nn crc? to® cn% toi ®t*i ?fa*l ®|t* ^ TO 

to ^faftn ^® *Stnn *rtfte *to to** TOm to fcrifroi i 

to *t®fa ?c®i to w atTO* ^ fant® cn* ®*i i 
tow n? *rw toi 3*5%, <4i®i® wro* cntfc »rcnw ^tfwr*i 
fate ®*i to aw *1 TOnwc® ®to *t®jf ®s?® ^rCt® *!®iu *n? 
*tft*rn fro to fai® *|Wt* to ct toti *ir«wi ®u, ®i ntm 
c®tli> nro* ®t*t®ift« *t®fafi>« ®t*i to ®$> *i®i-<ar?f 

folfa TOtW S® fa owt ®S* TO® fa® C^fC^f to te® *ffante ®®TO 
TOftefa® \ 

Tffante to fate® nteiw fateiTOj *n*fa oti, cwfra *tTO- 
nnfte faro *riNi ®n i c®«r%® TOfa®® topfi, fa&t * 

ittTOfau fafanw ®c* ®?n wite ®ro i ®t»i®i ®to wr fafaro 
•nnrMpi *®t® i TO®< ®it^ fate *®t® *i* to *rtte$f ®ro 
TOtt«fac® ®t®t® ®i®, w ®tn®i ®n $> «rat®® ®T<rt®fafarfc *m 
w *titetf «wt» TOt^ cnc® nut®® TOtnfafatfc ferofa wi 
tot fa*rite-*ft TO® TO *t?TO*® ®wt f%fajnit« TOt®-fam*t® 
fafaTO «Utm TOi® *® i fa&tnftr ?ctf ®«it®® ®t«rt®fafal &*i®J® 
®nr* fifwi i MtTOfai fa 5 ® TOt®faft® i c®TO® nntite n&ft ^ftet® 
TOi®* to fafantt® ’Utpra ** <w o\t to *tnt<fi> ®® cTO* 
mtifte wn ^c*fa®t*, c«ttfiro, cTOto «iTO c®®%® cTO® wf- 
*rjj* w^^tetw fafarst^TF to c's^faRj ^fat® *i*rr®fte f« i 

fafa?t^ «nt^» *W< veTO ®tijwt»i faw fain stta TO, fai TOn 
tow® <fai TO TO® i i«® «it®oteTO 1600 w <(cn w.^«'fafanc«m 
<ln 4 antn cnfanrn *\i* ntc® i «A ®twwn TO TO-®twn fate%n 
mi i cto fafa^ offaTO c^5®fan rtwt< cn *?to TOrwn to i nfaTO^n 

TO^C® TOtn, cnt mine® ^ ’tTOte *w?frra*1*| (Half-life span) TO I 
^ fafa* c«®fan nTOte cro fafa« i cnn®—^tfe«ftitc*i 

^-atnwtn 760 c®tl> m, cn%ntwn 1600 to, cntfantcnn 21,1000 to 
to tertfa i fawnww fafanwn to TOfal to <toi fcro ^*TO tow 
TO rtt® c^i® fam^o^n nun <tt« fa? ®tcn fate to! >wn i jratm 
fromft* cn nnn hwrfairoi fate togr, 250 c®rt toto ®tft®tfa i 
jtTO from ®rrm ^fafi «rro «m *tit% fte w to 
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1970} fa 

*ffare TOti fa* i fetal fw fat*!* **f c*tr* *trci 250 

c*tfc mi *m fa*t%i m **to i *tt«fa **to 

< 4 *frt fat** *tteil ate* I 

Slwjtfofa rt 


15!? 

TO$f* *t^ *tfa** *:«6, *t3 5ttT *T55tTO fa* fare fi>W5 

«** *tw i *tTOd ftzw «trat*%*t mw.$ wvs ^tc^e i & 

«K5faR *:*fc 'et«« fo?far* Tjari w 5t*:«farai, $w\- 

c*fam, ^tfairo, afaifan, *:wi, 5fa:*fa*i c?«n c*:* £ * f*5:i i 

fcw* *mi* r$fac*fc *ifa*r«3 i to *t^ *refoc*, fita* *tt*W 
fa:* «r^» fa fw «ttc* i <*t^» »w*c«tfl *:* ^* os> n^?r teft *tt:aifl 
<iT«r t5 *tt*»rt to (*01 *fa» ) fai* *n?w cmt 55 i *f«1*i *:* 
C?51 C*t6, fa frifa* TO ****1 10 C«C* 15 W fa (Scrap) 

TO*tWTOl «A ifatl fa:* *!:* *HtW3 TO fawtffal *to 
5t5TO I *&rt:5 *& fc'.TO Detinning-*t*f* «t5f* *51 6* i *lfa*rs 
*«nt* *tfa **!**« 5tfa* 55 4? i 

«lf* TO «1t5 ffa * 1 * fo ft* *TO 55 I *f«W 
TO** 5t5*n, 4 $ stfa*rl *P?re *TTO 1970-71 m* aWr 5 *■* $:* 
c^tl^ I <& 5 ** fa **lfa«5i fa CW Detin ning **fro 500 C*:* 
750 fa fa •tt'eyl ^tr* i *m *:* cw c*tn> fcr*i c*c* 21 c*tfc fct*t 5 
mart TO i fafftfaf* 5prt* 4$ 5t«(5 «TO *?i **i 55 i fa arofro 
wtlta 5t5t*fa* **f*5 TO51M *t:M*t* c*:* 55* -to 3 *$ i 

qfaiw fafaa cwc«r <*& **fe* <T6 »t^ t5 c5*T toc* i *t* <n*tf» 
mfaw («iifai*i»it^ ^*:Sfa!t^* c«n^»i) *nw« c*r c*m 
c»rw c?^r» *ti*?it i *& *t*f® *mw*\ i *t*i f <fr«tw% 

w **i* c^i c^tfa^-^fa ^t«f*t»1 55 «i 

»n*^ *t«w i 1936 aiiwi *t:>f '$«r^ «ic* »«c* ^jtfajp 

5t?C* 5K*, *56 C*tfas?-'1'%r«f.* tfo 5*516 *51 55*1 



t «4 wtwwftwm i ift toi 

^rtftw caw*® cto i cto ftrai *$* nftTO to cytwtenr «ttrorc i 
TO* ?!C*lft, CWtftWTOfTO *Ttfaw C*mt® fevt* ** TO*' c*ito 
*to** hc«t fttot* wm (50°C-«<w %wr ^tn^tart^) i to*' art tew 
wew crow cro f^fap^it 3 ? 1 1 

TO*tftl TOfot® W®* CTOt* *aci 

?u i *tflro toe* *utETO ® ftww t’TO-wtit* ^FTtc^rtr® ^ to a* • 

®f®*-fttsnciii to to to* «itfin t^ro-TOTO to w* i m*ti 

^ toE® *« *if?iTO to *lftw® to *ttTO TOi eft* crt TO9 

cttam 4$ jfc nt*«ftit® ®te*ftawcii *ftTO<lwai cut 

WE* tilt *1*1® TOW I 

*jwtfiw ft* ftm TOww* to *TOcw *$ *t*ftw ww»R*lti*w 
CTOt WETOI tew TO wto CTOt* ftfcjWtt TO CTtfalW tow* 
fi»te*i teft i *\®fro to to «ttw ^wto 99*95 to fro* i 

Central Electrochemical Research Institute (C. E. C. R. I.) TOitW 
49*1 *|TO (Acid chemical process) CW TOElsi i 4ft *i®f® *tC*t* 

TO®«ftra CBE5 TOTOJ 4* TO«R* I tilt TO®C® to «TTO TO* TOtl 
DW1 TO I 4* tow *tfTOt<R TOW* ft**i (29%) to TOU *tW • 
4$ 9)TOe® to WtEW »ItfttE5 W TOPfl W 4* w»tw *rete 

4* TOW W* TO W1CW I 4* *I®f® CTO TO, C®*lft 

TOtw^n wnfc toft* to« vn ton ® TOftww tow c*i *®t* 

CSlt TOtEW C«W, WttW* 4«fa* WTOTO TO CTO TO 4* *t*f®E® I 

ft«tro TOUrTO TO HEW tew ami** *t®EW I ®ft to-ftf^ 
^ W 1 WWW TO ®1*®TOl TO TO TO* TOtl I 


UNpliHf 



JfWi fas 

c*\m osi fat tofc i fai *riti to cim w w t 
wi to C'Wi—^«rtwni o®i ^1, »rc<r i fitm ?i tt coi 

to? tortwofa or? i 

(o) tinra w\ ftc?? c?m*i to, oo i 
cw v : 3 uw 15 

4 «m li 

5 M li 

«* 

10 <iR* u 
100 4Tv 1 
1000 1 TUb 

»flW? ?Tt$* C?1*W»! TO, OW« OO I fitt? srt ?? 051 Of TO C¥<M 
(?) i£TR^ $£ *K?Jl 'Site*, ftWf WW Li¬ 
lian,111,111,111,111 

*K?Jl ffe fa fa It* ? , »ltfir I 
2.071,723-c* 5,363,222,357 to 0*1 0 or C*? col fa *tto I 
(?) *t?t? ?£ »n«ai «jh«, fieri «tw c«-r tow? 

12345678987654321 I TO or fa *K?J1 fft fa fa T 
^1 wwz 12345679 4?i 99999999 i 

(?) 45 *K?jtfci ^ tow?, oi m? fa ? fa w o«rt?t? 01 to? 

■iiofa ctoto* ^rr® nt?c? i 

c?i? 

c?t? TOOT 45 V 


fawm 

cm Of C*T 45 ff 

i# *9 n n 

99 


123456789 
+ 123456789 
246913578 

987654321 
- 123456789 


864197532 
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123456789 c«rfM ¥K»f 45 *5 
_x_2 

’246913578 „ „ 

1234567890 CThf W145 »» 

1234567890 + 2 = 61728 3945 CThf 45 n i 
9876543210 cm TO* 45 W 
9876543210 + 2 « 493827160 5 CTM ?roi« 45 « 
wrrt cwn 9Mf>i ** «i*r nt«n qfa: 

617283945 
4 9382716 05 

5555555550 c*W WtW 45 ** » 

(«) *l*to *** ittom «ltw I 

C^tltfclWW ^fsiC*lCTO »IWltot ««IW5*tt*l WWftl 
«tfa*itto *s* wutwt cww *ttw i 

V! Cfft c^t WtWtl wttow* fa T 
-Cl* 1W 526, 315, 789, 473, 684, 210 i 

ctC’T' 

(5) 999999-C* 7 to -«<**£* •HWj l 428§7 I 2 CW 6-4* *C«J 
01 4** »K1Tl to 142857-C* tJ«l C*T<T C9 1 fa ’It'S ? affcfc 

mm *wjt 14 2 8 5 7 wii <w ntc* I 
falt*T 511 *1 C«1 *W TO C?1 I 





WTO W*la m»r I W*T C4 WfatWa «Ptar* TWatfa WfaajtW, Wl 

wtcal wwtai a* i aiwwa "rttanr fife* fc*ft?fta* ae*rr wro wfiaffc 
ae^ Wwwai 90 ^srt^f i wtat?1 aaw *ffe% cwl fwa wt*& ww wta wtw 
<4wwtw w* i 

wfe*tf*fiw ww ar?l wta« < 4 * awa wai fifttftai 
a^a wto ata c?<eai *cat* al WTtrateawta *atfcta w«fo 

wwtwtfiw ww I 

Wfewatfetea* TUI arwa Ttf-rwtw aataafi^ Dr. N. N. Fcdyakin 
»4*r Dr. Boris V. Deryagin 1962 wftw I $t*1 atwa, "ifeeatfrt* W*tfr 
wtataq mm TO wraT c*% aw* afar® < 4 « wear c*% aaa 
’tfer® aH*^w aa1 w^wfa an, <4$ ww wto to wear ca% wta 1 * i 
14 ^ a^a wto *uata wwtaw& aataaffyeaa awi atwtwT* nrt> 
TO i 1969 attw fa^^ec^ wtrafiata cwfiwjtw catat*fta arts Prof. E. R. 
Lippicott, Dr. Gerald <4at wtae wcaw wa fiew aa *rcwc*a w*ata afrta 
i4a? wft'eatfct* tefia wwfea afai «t«rta weaa i atfilat* aat?afa^«ta ca 
wfireat&teaa t«m awfaewa, wi watwta ataftaj «ratft-s arwi i 

wfw'eafttca* atataftw batata fa* atata«i wro ww*i $ wtw 
aftwtwR «4^ Jiwwtw wfaewraa atatafaw aaanft wfawatfcta feaa* 
a* i wca atatw*i wto to 4a wwwwfw ^a* wtea—cawfa aatft awta i 

ww 0°ca. wtwatata wr* aatw* f&Ttew wfaa® aa, few nfwwatfr.a 
-40°ca. wtwwtwta wtra* aw wawta wfaaw aa i fa»ta*tc?a *cw, wfw- 
watfctra* faftfc fefirc wcafc ca^i attwa fe*ra w wtwatart fa atia 
wara, wta few* Wa Tea -20*ca. -40°ca. waai -100°ca. wtaatata 
watfr *tta f 

ww lOCfca. wtwatwta at^ltfw aa; few wfa'eatfrtra* wiaalan 
500°ca. *tfw atftrai ata i nfw'eafttta* aaa atatan wrwa to 40% 
ca% i atataa wewa aw 4°ca.-4 •tfw'fiatfetcaa aaa aareca ca^t aa al i 

•tfweatfrta fcwfta *twfw~cTtati>jwa Hfi ^tRt wfta 

at*1 a^fw Tta sto ^ aa Tea w^w ffati aw aa i aaw 



688 TO * ftTO [ 23*f **, 1W *WI 

*r*rftt* *tTO*i *5 *ftr* ftt* *ft* 18 *fci cw ftfto m 
*tft«*ftt* Ufk ** I CTOT$'W TOfo* TO TO I CTO*tTOft* 

fqfajRThJ to *ift«*tfct* TO*1 c^* ftTOffi <we m to* to* ft i 

ftoftfc** ftTO —*tofi <<ft*r *t*ft^* ^t*fT *tftr«*ito** '■iftn to*; 

TOi ft* ft* *trotfc* to TOt*w* cro ft* c*t wmi to* 

«rfro* cTO to*i cto i 

TO** itWto feTOtw* *t**nri 90 wtn «r*i, *tro to** 
<TOTOi* to ^tfti'e^rrtnwnr atnrtw* to ft 7 *tto ? ftafttfli 
4* to* (fiw i 

Sfeflta^rtiTO 


<m vs toi 

TO i ftfe. *to ft c*ftt* ? 

ftwftow to, crot to 

&—-Intelligence Quotient *fa TO* ^** ftc* «rft. ft$, 

*prc* i *c*tft*rtSfti *t*tat* *tto uft «wr ftt* *ftc* to* i evt* 
ftftr** «*, wsf, Mitortfti c*** *ift*t*f **i *t*. *froe c**f*TOfri 
ftc*r* TOfroTOi *t*i \fto toi ft—<** c*t*« ftftfc to* ftatfrrt 
«ilW ffosTO* ft i *1 to ftottoi ^ft" TOtfrft 

c*% *ftro *w* «w «i* awfri c*tfct*fr *jtTO *«*i to *tc** i to* 
to, TOtfto CTtw* *fto *ift*tTO *it*t** *ft **ri ** i 

****^t ftfto *ift* *wr *fto *rt*fti TO i ^ft* <ife toi vjc ? 
**ri wivi \ft* <«a&i ^ *t* **i to TO, TO *»rt ** *t*t*i*f*i 
•wtn^ ** ^ftoTO *ifto?* c*fti **n ** cvft \ftro* *rfto** *ft*t* 
**ri ** i 

TOtftwflfal *ft TO*1* TO *t*ft* TO ft* TORI ufc 

TOtc* ftft* **fti-ftlftt to i uwft toftwi ftro ftftl *to* 
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m t «&**tow fipw»iifitni *rinr« swrl»iw*t *t«tft* 

ftcawt «w Mr cn fa¥ *t$t*t*i *t «rtpt c«tt* *tm 

** *s tow st«r c^ti • ti^crv $$. 

f#f% *nfr «ti vrsft* w* fw *st n i *t*« stsft* wn sn stw 
fff tow *rt*fai to* «rra* Mr c*r to* cro <pt« <*&** Mr «tt* 
oh&to* cwi i stsft* m * ^fi.wwr swj :<*&t TOtc^* 

«rt$. fafc. <sm trtPR i 

«.*.%&. -100 x.^ ™ 

«*«tot 

*T%W* mfr. fW-fl* ^rt=r s* 100 i to *e*l >i^e nm 
t5$ *jfe* *tfr«r *tess «r*ftt *tcw fts* *r?, *ro- 

f««r4fc?« *t?t* ^tc?* (Imbecile) wn W i *tcw fV$. 

*S *t* I m *TO ntew Sts ft* TO 'Sjft, <stt«n to w &&?& 
(Idiot) i stsft* to stew stwi, «twi TO w cstfsr (Mown) I . <im 
sifow 5jf* 6 to fa*fro w at r scstftatftow sr*, *rWW *#ro 
«rm tot to *r&*t jfc ^«w TOrt*fa* ftTOfM®** w 

m \ to sw to *t$c* *tK*, f*i «rft, ftfe, cs#nj> TOflNft* 

* » 

cto sin i starts to to <jt*i «twi»rTOm * ^ *?t* to « at*fa* 
«5tfrfi* to *<mt* MtfaTOw* **, «i wc*i ft *i—wtl *t*. 
f*fc «wfasf 5 ra cto to i 

tftronc** 

•MM ** c«f«« ft ft* *Tta faro tow, 



C’fft-’RTlT 


■JLm » » _ n- 1 

wf? iTOSUfi! TOnWm 

*Wtf TOtfe^ 4 fftTOI fe- 
fefeii TOtfait? frottw TO? «mt* 
sh fawir? ifcftntfitt 131 
4* *rtr» w 14$ *rcfrm 

4 *. our. cp. 4 *. *t?TOtn cw f?r<rn 
<srtnpmi TOTftc*! *ta nn wife 67 
w*i 

<sfri TOtntTOi *itf? TOfft fe 
Wpl <1$ ntf^r¥lx=T^ «fe® c*»iti i 
fo f? cwtt vi, c$fe®^ fw—ffetfi 



fawn TOtTOtt 


4* w fefetwr frrotf TO*I 
ftTO w**ftf wfi w$i faftrow 
^ *ttf Wtfiwf? IfVtW W9 mt- 
fftfe iwfew i «$* TOffftrti ftu- 
*ntfet?, wfety ftv 


TOtfaifa n"*trtr5 wwtti «Wfo TO 
wfewi faf? ftfeffe w ntTO 
wit* itoftiffTOi fiitf 4^ fetti 
^t*fc*nr <r*t? fccTOt few i <wt^: $tt$ 
fcntr* **$ro fitfcffecw feto 
cw*rfcw 4? 1$ ifeptiff-cw jm *n- 
fewi tophpw* «i fof? wtf- 
m feTOtw fifen « &fsg-wrt«rci- 
TO «tffTO pcnfr *ffr vwtUfsw »t«j 
pew i ff«> wfew w* faft Top 
wptr« <rfwi wife n witty? 
wMTOI few i 

i960 nrptTOJtt Top 1 !* 

f<«t? wwoti TOtfeTO *tt<ft?r iTOfe 
fetfe wi for? Ifert? ifeptafi- 
¥jt*f wtcitfeiw. pfertv faferfen 
wtfeTO fetcw to? TO?* *\m 
w\ mtiiyi TO fa* *t?TOcw iftTO 
4?*$Rnt? *utftc«fi w ifeftTOn- 
Pif5pr-4? w-*r»t*rf« few i ?fti fa»t? 
TOw« to ffcf? Arrow f* few i 
fpf? if*«t? TOto* wtoHTs 4^ 
cptTOjp Mtfe fnfew i vitfi wrtf 
mi* «rfet?, cw-frtofft wtw- 
fen? vi c?fct?cvftNH5$$ w fe- 
tFi feii irfew $f<nt? «? 
‘fait* *jtc?tfen?, «ifel nt# ?t?ft? 
TOTOti, c?tft cir. ff. 4?. 4?. 15.4?., 
fftftfl ff 4 TO* fetW, 

Plf! WV *|ftfl «fffef Wf flfWCT 

^fewi 4* wn ftfecttlwrite* 
4f 15 TOtfe nftfti «rfti fwfew i 




1970 ftwtW C¥tCT*l *gP¥f* 

1970 wt<-ftwtCT 1-Vtf «tm 

Wfl C*«H ICICI I ufC¥¥ «¥¥* *C«¥* 

*tcni ^ iVi v Hmw 

w* mitnii mjt*f¥ 
*twi wu 1904 ntw f*n w i mit*f¥ 
^t»i¥j«wi w 621 

ITftmtCJJ 1970 ^tw «tw t*¥t* 

cncicv ¥tic*ftoti *cw *tit«m 

^WJtlf *▼. C«WH I * i *i ^ 
1906 »[tw *tc«i l 

1970 ntw fcfavii-ftwtw «tcn 
tiiti c*tcicv icfcwi m irtfa ¥ 1 $*, 
^Iracw w *9«ifi «n 
^PiiTi *jtc*»ii® i 

tewi mft fta q*ri-io fa* 4c®tw 

nt¥ti <<* *»** ifat* 

*fricicn ciffacifc itftit* isnfttfa 
sl*iti vi-16 *trwi itfe fa? sfai 
c»rc*fcn (1970) cirfacifc ¥t¥ti*fa Jititin- 
TOT ^ TfW IfatflfltCl *1<H1 
¥iic* iw cntfaifc wt? »!witf *<11 
‘&K wtf fVcici i <*i *fcn ¥<*« i*n- 
fifN itw ¥Cf *t«r citf lift *tir 

n ft i vi*i6 nek wen %-fti *nar 
m citw ¥ii itiei i 


cvn iti i Ofti?tft wU« citci* 
fjtnHl nmt^rti >tWcij *?ci 
cm *tri i ^t«ni mis ctftnjim 
ft«i mu ^ i fjtnvIN 9*tci <«¥&i *|N 
nrtfatwi *rt¥*n Vf nftwfa itofl i 

vi-16-c* m 13| cnt^n (1970) 
fcwti ¥11 <11 

$tt¥* fall ♦WC«fa ¥ftt¥l fa* 

life's 

*ll¥l CIC¥ 4. ft- cuflra 4¥ lit! ¥ft*1 
itl. n^S 24ci CIC^II *1?M 6 *t* C1C¥ 
*jflltC¥ c* fl¥1 4WC1 ,PTtf«Cl9 fWtl 
3<i «ti «rtift¥ niVrti **i 

*¥T1¥C1C*I , 

vftft *«i? wit* tfftkfa fct* 

1C»!C* Cl, $PW1 mm: T3T Uffatl 

v« *nrtc<« ¥(i¥j f«fci ’t^ <m 
£^^C¥ itfll Itlw C¥C¥ ¥CT 11 
¥fT¥T«f5|* Vlf* %* W W $tC?l 1W 
Itw "ifl 1 ® ( «¥W ¥Tc 9 Itfltl ifv ) 
¥tt¥ C¥-f I 

Ui»i ^tt« iwcf, ttwi <il Pwlf « 
•ifiltt Itlltlf 5 ! ^ta. ^1 ¥tltf ifllln— 
wfw c^¥f*i nn<vfi[« rfRiti fi*:tf 
cm (ft HI 

cwflnrrt cw ^c¥%m*233 


ftwi *rri® ta sttritifc citftfiti cititt cit¥ »i«tT »imi 19. v. ¥ft 

>nni ffwtf^ti fti wtitw—«ti» c¥¥fw *iiK citftin 

c^wn i tfwi it 9 ii it* fvtitft cicf l9nf^ifi-233-c¥ *wu ¥« cmti 
ifeMfc? njnmch *ititwj itici cf\v *m fwn i 
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C9t®ttai® «l®i *t«9ti iipwi era* 

nWlfl f9¥fc*r« •trfti fawt^ « 
>ftr^itw*i ««i to nstfi «*f*fiiti 
cro 4¥ m *fro® 9®f9¥ti> TO9 } 

«nwi <fw fcnf c*i n *if<9ti c^rtfii- 
iftKVCf. C¥t9t« 'Si 1 4% 

fnp nfasti c«rtftwrtc¥ «t¥s*f®' to* 
•rnstl nfv? >rt*ft9j fifi®. fcMtfaw «if« 

9J9ft® ¥91 59C9 1 

<ffi1 <19111 C¥JW9 f<«t^ * ^fefa®tf99l 
WtT wtl «rf*ftf®t¥ 9E«Kf^ •fft'W- 
l*i¥ csfct® «*9®i >ir«itf nfaft «tf«t9 
fin »ftw«it« ¥nft <9< efto 0 ® c¥fi 
nfiwti c9tf®®t9 «nftrj tn 1 

CWt'S-SfroaiCTO 

fllfiltf WfiW mtwll C*-TC CSft-CH} 
nt* fin® *rft¥t-r *ifwi nn 27c-r 
'*{frt®« *ffi^c<« fro toci ®w fefr 
®nfinn 1 n® 24c-r «K$r®« c®rfth8 ittw 
4®fiM ¥C® I 

®«t® ¥91 fift«l 4-55 ftfitfc 9®t¥t"t- 

®h! 5 «t«« *i®t¥tnc9® it« 

®tW I csj^fS C¥tfsc®& $9iT«¥tift «ft¥taf ¥tf- 
wtwi ififaf ni 1 

*T<® 20 «*clr®® aitntftftfr caft^- 

8-C¥ 99t¥tC"1 *ltftW1 wfw i 

fjr« waif fPffrf it* 

9tf¥9 fSltfc 1974 ¥tC«1 ¥¥{9 893 *ft&« 
(405 ftwfelrtO *TO® ¥||ntftfi®f 
«Kt¥ti¥fi &Wni ¥919, ¥1 W « fjf 
«999C¥ «lfw ¥C9 9fC9 I 4| ¥*$9® 
®tf® ¥®t¥ ¥4t$nr ¥tf C9T¥ C9TO ntC9 I 

•jffatf ¥9t¥N9ft¥® ft& <*«¥ ^fo- 

«9 ¥®9t® 9991 <9$ «f®9 «T$J¥ ¥91 9tt4 I 

T-r:¥i cn fin wfin fftft-nt* 


¥$¥ CfWwTOI wfi *ffiwtl 

fft¥1 njB I 

fafi-ftwf* «99t¥t-f ¥<¥1 
<91991 ¥C«f¥ C9i 1973 ¥tc*!9 tl^ftCT 
*¥& ¥lJMlt9t^ Ut¥tHt9 W* 

W* fi<¥ $<.<¥99 ¥91 fC9l 99t¥H- 
9t®fr 1974 ¥tt*IJ C¥^»t9^ 9tC¥ ^ ^9^9 
¥tC¥ ^tX¥ I ^®:¥9 99t¥t"Htt{5 1C99 
f«rt¥^J1¥9 fC9l 1974 ¥fC¥9 9tC¥ 
1W9 1000 f¥C*ltfqfct9 19C¥9 9C9T 
aftf W I 

cfcfrc¥fnn»ff95 ¥irc*l«t« *rt¥tC¥F 

¥Ttf99t9 42 C¥C¥« ¥«9 4¥9f9 ¥C9 ^CH 
«ltC¥t¥fs« ¥9t9 49^ ffi^ 

¥9tnf9 rrf>r^j® nritc9i rffi^ c9C¥ 
1C99 199 10 C¥tls f¥r¥trij&t9 I 

99f¥t-f i[K% ¥tfHC9C¥9 C9, < jf9^ C9C¥ 
fesWlvnM* 19^H ¥C99 ¥t?tC¥T 
ft£99T fft C999 ?C9f?¥, 1C99 A ffi«fi« 

^f¥*r 9tC99 ?C9 9C¥ Wffl ¥H ¥tf9f I 

9®|3 *n* 9C9T19 ¥9C5C9 ¥9 

«9i ft¥i nef i if irti wsn ¥tn9 
ar<F i <iiV «ir?15 vf c¥c¥ *rfa 5 eft# 80 w 
ffWffifct! I f9Wr^C?9 9f9*rj } 

Jtt¥ 4® C9^l C9, C991TJI 9^99 
C¥t9 «J%¥ C¥l I 

fJtCTltH ftfl 9!tfott9 9?t¥t-WtC9 
1T99 ^f999'8¥, ¥ff®99«9, 9Tt*ft< 4® 
hfiif ¥"»1C4 s ¥591 fifn99i ¥®9t® 
fCf ¥Wf^ ^9Wffi¥ 99ft r®« 

9t¥C91 

fNf, *toX9 flWI« «Wf« C9TW 
c<tnw*Wff w 
c¥ir*itrw® .*rc¥cwi fnt^rf® 91 
«nk C9C¥ csrtt9¥19i 9tw ^«fiv 4fH 
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*CW, 1970 ] WW 


•tfftffta atHtat *relf® atwftat* <$- 

faifat c*fc fntfaafttw IfipViftni tef* 
f3W l <& fafaaftwa ftwtato* *TW- 
a*fftl aatani f®fac®l *9 ataafttfS £®fa 
*Wtll fcticwi cantata ftJjpit* stft 
fa* *fft<ftw »|ft<5 I attfa VI *1 ®>1, 
afttW* n*, $*U, f«f«W fcfl*® *tft 3^f® 
ftfal catffa I 

& ftafaafttw fawtfoi awvifttw 
•filal aw cawwa w, attol-aruntf-w,.* 
at «tfa u *1at«j, *rtifcca <jfcaf 

c«sttfew afvr® aw i eft* f«f«r afaftfafai 
caiwitwra t* fenftftaftt* «jaa to 
® twi aaft wt* ww jjrwi «r< aft® *nk 
atw 4af5 *<*i ^ fatfaaftata *$ flaw 
ntwi sftftt* *t9 «t< afttai firwtta i 
3 jwta fcwfr* fitfli f®. carftft 4$ 
«t*iwr awtta w, aft* ftfo* ftw« af**!®* 
*vt * a?a®fta *twi aa^i 

*w ftf^wta i <•! *ra*i a vfaa 
w, cw *tt«N fta^i, ^ «»*f* 
a *ta*Htc* *tta « cflilfa ate® *tfm 
a*c*i 4$ aawta awa aatata c*i aw>, 
aftfti atsa aw ^fea* aft®* *ita 
cafcteate® ftt-iasiw a tatai an aw t 
atfatw *tcaa fta^tca afc arfttci 


aft* nfttwi ant i 4 nafat® <iw 
.*wa ansi ail ai i itw $ * *1 *1*t1$* 
aw *rwtwfa ma|S acw acar atat aa i 
cnatw *f® *pr afaft > * ^ fcntata- 

aftca <fta aw c*i *v <** sftttfta 
aataa afrt* I 

$ a*n«ta® a®c* *tca l catafaftl 
t*an 50 aft ctftfiK at at® ftatw afti- 
caftr *a<> >aa a*, atwtft i 

fawfiftewi ataat, 4$ aafat* vftuc* 
a^taaa, aika«. a <5 aft *v ^ftt® 4rgr» 
cataa c«ttfSaaaa> at® an alta 

at* ntta i 

awiftta ftnwtnr^ ^tft anrrsft^a 
4 'sfcc*fc* fs^tci fftit 

aftat'si ftaftafttaa aitaa aat<iia 
<iart* anhw-fawtft antna 
firaataara atata ®at»cal? f®41r« 

ffta aat awtal aatawafear «ratt*ra 
atcaa «iaatx=Ta *t* ®ta flafs aa 
nt«ai fw l >i*ic*t *ajfta aftaa 

ftVaa >jfa van aftai aftat*i R*ftal- 
#!t«a ^fa cncaca I ataa^ja fvsfaaft* 
<Stta **ft*sa ®^«fe ffe-ift 

«itN ataiaa i 



vrhr fwm •ifihw 

fa*23, Util *tW$* arftoW-6 
atfai atfaa atafei ^ftaiJf-1970 

•rfw '»^ a ( 29cl 70 

Wafa, 5-30^1 

>8 atefatwt ftwfafaaia ay *i ata, ntftnra* 'ftw 
fiat* *ifwn iiPki ?it1f ¥«iw fiwfo* *ffa&t»Ri «Hpfi faf®* *i- 


’iMsi wfata-rr* catfc 32 wa tofto 
faw i nf%^r*r^ >r*t*ifa «wtn* wcwr' 
■«N as? aatiw ’pshfsr* wU at* 

a**!* ** i 

li adWtou atfto fart 

•tfwwi afafca wHi*! wfaaiw 
Inf? 5 ® wwc* *to* starlii *r® 1969- 
TOwtwi wc» nfflWfl fafaa at«M « 
*1$* Wtff mi $t*ta faft® 
atfaa faa**fr nti aw i f«ft awn ca, *f® 
ca 70 atc*r *tfw«ri atfavratfaa 4foki- 
fra* aw?itw »i*ti *ito atffaaafa® 
wftaitw nfaawfl fifw a*tecs&i a 
*tfaa wa*tfa faaa f^ *«tta ^twtfw 
tfitfiw «w «Wt fltfctjtotw 1969-70 
*itwi atfaa faa«% ftntta w aai atfccs 
ntm c»iNf ato*«rt atfaa Jtfmi 
«ifiCTiw *»ti &ft nfiaw at*a* 
a waatft »nc$ *al) 3KfiW faaa*tl 
aRt* aw I 

*1 faaato* foft nfaaw wMtsatft 
at^atai atviti fawtw 45tt * «rnta 
*ittwi Mt» ‘«ta «fawfe* atfta nfaai, 
w^fift faafa ftatorca *ftfj*t»*. 


«rc5^ra fecira awi nftasai wsatft 
fafaa atcw* atwa «*rt«i cw wifaa 
wtiftftf nftw* fc*ra afsatt* ^t*ts $wr 
a fan atof&a a*tn »T5j?w wtatar « 
HHtffatl *T*Tt* «rt^t=T I 

2 1 faftfrfl* « aJTOt* 

if* 1959-70 *rtt*i* *iaV*u fiflta- 
fwil a &w,am (artotaf fa* ) nfwr* 
tfWw %ft»t*raff* cat* qftu *r«tw 
wt fcnatfaa aW i 

nfiaciffl faf®* nfllPf® 

na fjafajftw »r«j- 
nwff fatas^fa war wt’Pic* PrawtWfal 
c«f« «i ^tfwi cfrttw ^Mf 
^tatanwtfa faaa%efw ntfr 
n«mc*fa am 
anjntff^ «’fCt® ^i i 

w®:*fa cftatarw natia nfaacaa faatil 
^faf® f^f afs® « wiicarfa® 
a^ata 1970-71 >it.«ii w nfiataa 
whpilPff aiaaatf. ai atw» na *i»j- 
ircn auntrwi »r«ti cni aw i 
acatfai ^ttatwra nca to anaafw 
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nwti twpr *inww 


W fcnft* Wfl *$* 

«nrctff?» «w i 

31 Jfftfe *tis 
^*1* 1970-71 ntWT »* *lf**m 
nftfs* Mnrjwnt ■« *it«ftw 
n?rsi wtw nww g$ta <*tf*i*i *i- 
nfa **tni n«ti ^ucntrow 9V fcnvPr® 
W M >1 Wl #$¥ ®t*1 qfufaFW 
TOItft* fIJ 1970-71 9|1C«I« 

*W nfww nftfe* fofal «IW 

*’Tt’ftfli tv ssrft^i writ w- 
nora artN nOrnfwi fMtfS'® 

.ffci *ft*1 ’W oatfas w : 

vtfaft nfafo 

wili-lwn*ti *?? 
wnvrnfa—Kfcrnt<ufi 

£|*lt*1$4t* WtlfWl 
llcnfcwtn ft* 
^»cawf«iti nfa 
c^t^f«n«F—Unfawtf* oit* 

wnrtmnfa—nwtntwt* 

cw 

*irtfiw »ito: 

11 t«rf«F^t* nt^l 
21 

31 

4! *tftf *<®t 

51 ^ortntnCTr 


61 ^fWhf^tic^tf 
7 I anwtltll *tl 
81 Itanfa*? vHfW 
91 %rit*iii»i sortnlwti 
10 i 9«w*tv w 
111 fttrorv* ft* 

12 I $fl^3Rtn 111 

13 I <$H?fl 

14 I ¥fl 

151 %«W4M V*tntoJti 

4i «itm *rcti urofa fasten 
%wfswr ?H«fi nrn (1970- 
71) «f? n^fw* ntons *!W» 
nwnfM f^^rfs'® ** i 

5 I ft>Tt¥-*t»hFV f*PftW[ 

nfaw* Prf«w vcffon 1970- 
71 *rtwi f^nt^iar n«Wi *f«t» ** 

farH-niW* ('nftta) fflm fan 

4C4tfsTB *tptt**ti nor tilm frot* 
w n, nf«w* fatt-nito* 
nfsir* cwrt ?5t«?t «rrt'» wtftfro 
«iJt« :*K stfctt if % wnw 

nw nt*«. wtfti rr*t< nf^i nffam 
fanttn* niVvi *, tor fcv 

flWtwiI w« nfawr 

ftntt-nil** ntf fMtfw **n *t¥$h 
i nvtnfa n*tnc« *fofa*w *ww 
tv <3nt< vtftgroi mt* cvt< 

1970-71 ntcn« m nfinrcwfl f^rtv- 
*n?lv¥ nor n«ti n^*nrf^vw 

fS| I 



6*8 

6 1 Ww 

fswwwi ftwt* fKprtn <«t 
*tfi* arMtw <f ftmw* ?rtfwi% *$Ct* 
WfifflN ^sfafa g$t*vrc* «ra?«tm* 
irv ftiftiffa f mi *mt?? ft>rt* »rfft* 
f4»|f felFW fMtfto f5~ 

11 fl 

21 Qsw*W R&MrJli 
31 <Mf m fWHtirti 
4 l Hti itlW* 

51 INkmta < st^ 
ftuftprtw «jfic»piw« * 

•ffwwi fc*rf«t» fMtffo «fts 

v i '■rccqtm* ft«i ^ «rftci*iM« *H 
fai*% * *r*Vs sratitw’t «rotfr® « 

ft: ’tcot wm 


[23-rtf, ill %** 

fttfSfe tfc*i «t?1 SftfWttt 
tfj fit* I 

7 I *TWt*tf«* «tf*l 

itftf *rt<rt*i tficim* 4 ^itf 
nfjpi f *tnf5 «r<jt*T¥ fro* 5 ^ ^ 
wtn fcnfr® ww « «f«t¥ uflFrf* 
*tf«m «rf» $tfttf* wwn * ff- 
cftffat* w wtr wt*R tor i cm* 
^fitv iifrn«i¥ ?twr fftrn 
*W1 ST'tC# foft RtPltWl TOR I 

-tfiWCTl ftf fttf «fftCW ff W»i 

tffci nmfflf'si ci *¥f« *ntwf» ctf 
facf ft Rttfl tfifl faft 

'Ifttff «tl1 C-H TOR I 

ft: 

tflfw 

iftl ftwR *ffw 




ft: W « ft: iNflwtf #«ftft<M 

ft: ^«nftw RltntaJti ft: *tiwi 

ft*. ^VtCfBTftf 


■ > *’?r " . . . . ... ■ - —- . . . ^ < "" •*■■’•'• 

®opwarcw ftfi! *3* fn*23, itii wttff #$, fftfm-6 ^rs fftpw « «fc«rc. 

vn cfpmttw c*r. fftftii tfra sr*m tf? ^prs 


TOW WTO (W& 3TO 

7* 1MB W-Mtn WW, 

«wjm inwi # ^ 
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aotfa*l 4 1970 flpi Jftfjl 


¥Tt»rtn 

fiiia^t* *k«i* 


«faw *«wt wn *ntcfi 

ntwi >itfc* Cftfcfttfr w *&fi ft*. 

¥tm ¥tfii cft=r wi *1 «w &t*w 
¥ii ftffi f¥i *cti fw* fatfe 
TOt*retf ftff« <tt¥rc ntn «w 

ftitfw * ftttwfta ^««im 

¥iw fwj« *i*tf 

fiwc* ntn—fa«mi Ifaftrn fiff 
tft ^fl jkti *tti i fftfPffof ffa* 
wtfHtt ■14 *tftn m* i 

¥<nf q (Gold leaf 

electroscope) ftf¥ <4fK !l ^tCf, fl 
*prK-ft»fni icmfttci to wf* fii 
<«r» «ntro <mtff ftn f4n* «rt*i 


<it3f i«it*tw iftri ^ ncf ^rc*r «ftr? i 
ft«ftf ¥fo*-«rt<N f»W 

¥i nt¥fw *ffjn «rctff<8 fti nic¥ 
*tff3 fti <w ftftaf ¥« «ti 
** «rti *nt¥i c<rc¥ «rt*itri fn ici 
>ltlftll <TTI¥WW1WlPl«fWWl 
f^jf« *ifwti MAii ww 
few »rtftnx *tf«fn **i 

ftii ftiwi m Cftf iftnti 

fn i*it¥i ¥ nn ffS |->rwr ¥rMttw 
f**n , ¥*f**fi <w?(i1¥**mtfftc¥i 
qft ytft*: ff c<K¥ gfyvwrf 

••nrtfftn ft«N} «*? wtff* flu 
fiffofal, i 



693 ¥Pf**fa«lfa [ 23 "t I*, 121 ¥llJt 


c¥ti wtin 0**1 w ¥*-« 

¥«rn ¥* citi «r¥fitifa ici* iirfa® 
uri ¥tifi* iw fn?fa ft*t¥¥ ¥tn 
¥tfti ¥ci ¥tfi® nar « mtfi fc«ci* 
fa^fa* ici «t¥c® *itci i ♦f««rtf=r <sii 
•t*ratf ¥ci fafto ici ntfti *rtci, cw 
fa*i ¥itri ® ¥iiti i 

¥tic*i fai cm iti—«r®j¥ citi ¥tn 
ufacici* ci n ®ti ¥titi ititc® itci i 
utatfi} ic* ¥¥ it* ifac® ci, ¥¥tr®:* 

Mil 1|t ¥faci itl ¥tu ¥fafai¥i iw 
ICI *1 I fal ¥* 1*11* ¥¥ftC»l 

¥ltfaiM fiwtili ¥t¥$l icifan 
¥1 ¥C»I* ¥11 ¥¥ W*fl ¥tfl¥ll Ill 
IClfl*!, It* C«fil ITC¥ ¥t¥ C¥tl ft!'® 
CI* I 

«itci ici fit ini, -* ¥®tfi® ®fa«s- 
*«« 1C1CTE ¥*l-¥*I-¥(¥ftw ifaCl 
tt*i cvwfiM ittcli fi*rc*r*u ¥tit 

¥-¥ IC¥ ltd Cl, ¥tHI«« ¥¥tl! ¥« 
Ilf C¥t=r ¥tl4t«lT*$fa*1 ft*J$ ICICI I 
<*fi«tfa¥ ft* etc* tic® cnci 1910 
ltd fcl*tft* CI*lr* 1*111 Cl^CH ITltCII 
^fa^«tl¥ 131 &C«'ni1*:i WI *C1I Cl, 
Civ 1® fclCt ¥ti, ^faVRCtl itM U 
¥1 CI«ftl fa|¥tl ICI C¥t^l+"fl ¥* 
fmH II<1 *C«II fofl CICtt Cl, 
ClC¥ ¥1 lt*I fe«l' ®fa«.¥tCH 
itl f *ft4f CICI 4tl fat ¥«l ¥fl* I ¥®¥I 

¥*ti ifoitt ci, 4* ifctt* §vr itfti 

fa| 111 C¥*l-4W ¥Wtt, ItlWMl It*M 
CtC¥ ¥tt1 C¥tl ¥«l® fifaw* 41 ¥CW 
Itft I ItfVCV* ¥¥* «fIC«f iflftfc 
10 fa*t« kg ¥1 fadl 1 ftfcfl «J¥ jftlt! 
vtl I ¥tC¥* Cl ftfatl ¥* ttfJM cvr 


¥CI 'jfl^tC® ¥11 C^|C® ItCl, ¥tl C¥T- 
ifa Cl fa falfl* *1 *!tw* CltlUT J 
<W fatten Alltel 1921 Itw Vltf 
fiwt4tdf icitcill ¥* ¥19tf «fa ^t¥* 
11 I «ltnfl¥tl ¥llt¥¥ fafl¥tl ¥ $t* 
11¥itll ¥1 ¥¥¥ W¥ ¥C11 ¥1^ 

«wci ’Sitci nitfa cici ♦hri 

*r«l¥1 ¥tl¥ ¥C111 1*11 itllT, ¥| ¥tt¥l 
¥C¥ *lt¥«n fsrffBWl ^1(1 fal, ClltCl 
H 11 fl¥ C1C¥* vfa^ tt¥Cl ¥11 C¥!*l 

¥11^cll fall fan* ^"ril n^tlT 
fafalf ¥PT ici «Clt ¥111 I ¥* l?l¥1 
ClC¥ ¥tn Cl*I, lew ¥¥I¥W ¥tllt®*Ell 
itui fifaini fi¥*fa^i ii i ci*tti 
Ml 111 Itlt! 1*¥ §*TC1 ltC¥ ¥H1 
117 itcar ¥* Itll lltl I WWH ‘¥< 
(Galactic plane) pltl ¥111 ¥^9 It** 
C^t¥ 11 C¥l, ¥^ lt¥tl C¥tl <®t*W 
*|f««|fa® 11 11 I ¥tC»it5J flfalt 

Cl ¥H1 Vfilfc 1¥®V C1C¥ ¥tl® 
5JI, ¥t« ¥lltfa® I ¥1^C¥1 11 fl¥ 
ClCl* ^flltfl ^*11—¥tl ¥ ifal 

ClfatCl" ll«tCl ¥fl¥t¥ ifl® ¥l¥ 
¥* ¥¥tl1 flfall I ®f* ¥1 Itl Ct«I1 
ICICI HtWtlfal ift (Cosmic rays) I 

C1C¥ flfas §BB®tl ¥11 ¥ltfa 

?fiii ¥ ifafaiti ¥c*i ci 

|T ¥trt, ¥ta l^CB Itll ¥C! tlWl 
Mfavwtlf 11 *ft1*Cl flfaftl ¥ #tl II* 
¥l1«1 CT1C® Clem CI, ltl?¥C«lI ^¥l'¥I 
¥1 C!t¥ M¥ ¥C1 ltC51 faC¥ ¥tllt¥lClI 
ItH VltS .lIC® ltC¥ I ¥1 ¥CH ¥tC11 
ftttstci «fitf*r® ich ci, fentiti cic¥* 

¥* ifaa ¥tm IC¥ I 

¥fan ntitiftri ?i*tf ¥* ifu c¥i- 



fall*, 1970 ] VVfttitftw »f**I UtCT fc * 699 


ift «rti n %i *ft¥ i vtcv* *tc¥ 
*fon ititift iw mu ¥*ft 
¥f¥tft¥ I 4| *fa« spu (Homogeneous) 
41 I 49 lf«1tH fttJlH *c* C?H ci«, 
4cs cwft* ¥t*¥utsitft 5t« an 
feint* vtc* i <sii itfiffev ftnnvuf®* 

¥i «scvtiii vftprs ir® in* *i ici 

¥t1c*cai 4fe ifacv v<stri fto* it* fill 
iftfo i 4¥ «kic¥ i*n ici -re n <®W 
4n ** vvic¥ in ici 4*1 i <®ft nc¥ 
4 * citvri ci, ft* ftfcti itn cvr 

¥9C1 <®t* «tl4 ¥C1 itS VClft, Vt* 411 
1*0 CltVtl it® n ci: ft: ^fttwfe Cl 
ftscici nfflc-rrfft s *ci itn 

^'tn ®««rM 8x10’ 10 
ci: ft: i <4$ «*? ^nf«f=r ¥ic® ci ifnti 
if? if cl, <®i 150xl0 a catena i® I *4® 
«T*'3 "fft fe^ftl C¥t4 Wft5 «fftl11 itinit 
W 111 411 ft, 1*tC1¥l cilitcii 
c<®*far ftvtn cic¥ ci ift it*u in, 
^f* C®C1« 4 If «*i ci 5 ! ■! ft i 

1927 Itci ^•ut'3 ClC¥ I^Wf *t<®1 

lt<*t* ¥tC1 CJF 1¥T ¥C94 Cl, C®Vl¥ 

ftsicsitf ftftncm ^am fci* «ri4i 
ifarn fe* vvfti c«ic¥ 10 ft 12 istnr 
¥i1 iifftift* iftu iciiiti i*ri* fit 
vutiv ¥*ifci ci fti-nftw vfoiti 
w#® ¥ciftcii, «tr®'e 4^ iftt* inttfr 
«iftii icifti i few wtcii cicifan ci, 
4vfe artftn mti* few ci* cic* 
«ft*¥ ¥C* «fft 45 s ’ llf ftft41-4Ti<ft 
citfcftfe ¥lf*4ft« itci, v*:*fi fity- 
cw vift #n: ¥ci in i ct<rc*« sti 

4R^*JC^ 4ffl 11 1«M 4H 4360 fl&tl 
fcw' <rti 33 i wt«rc*i cwt«ft 


^\tf ¥¥:4<rn w «m ¥« ftw 
4tll 41 ¥t*1 4^ nrci C4, *W1- 
4'8C*1 4^f«ft«tft¥ ®ftf« 4t«tn¥ 

C¥t¥4 4f«1 4f«rft¥ 44^ ftftulS Wt** 
¥ft¥1 ftt® ^®ft I 

«»t«H-f4»ttJT4 4¥^1 4jfttft4 WCf 
«ltl ®¥a-«fftcl «r»lft® ¥tlft¥ 

5f4f-4t4 (Moment) 81x10**1 «ftv 
C5ftf 4¥* <fC4 ftt4 ftJTft ¥4W C?«T1 
4tl «, CbHf «T¥M A - c % C^*C« 

41*1 C4t4 fftftl ^f4¥4 iftF 4«H 
5t^ i'9 X 10 10 Cos 4 A >c*1^4 C¥t^l 
*4®« ^f*ft«9*CS Cfc\4¥ C4*C* C^|C¥ 

^ fftftfl C¥t4 "ift 41 4t¥C*1« ««1 «lt4 
4t¥C*1 C»l ¥4f| C4$ I ftf 

ft^CWll WCf tn 1ft ¥4 1C¥ 

19x 10 10 c«f: (e.v.) 4«I1 will 

¥tC¥^ «ftnfa¥ ¥ft¥f«r*l4 iftfl 4t¥1 

4ft 4*fel ftC14 1C4J ftll 1tC¥, 

^141*1 ft?4t44t4 CSC1T «W*4t* 

^14^ 4ft¥®4 ¥ft¥l 44C14 1«t44l I 
ftf 4^t^ 14 ¥41 44 I 4$ UtltC* «ft* 
4¥f& 414• ftc«J I C1&1 4C11 4t^4«C1« 
4141 $ ¥fl¥l¥ft* lftdt41 I ¥ft ¥^1 
iftfl ¥f*T¥l«ft 4ft« : ®lf^¥«tC4 C4¥C« 
Cl)i4t4 ¥1¥1 4tC1, «1lfl «1t4 10 ft^ft 
l¥¥C*i* 1 * 11*0 4t^«cinftcitft« 4ci 
ci«fi *ilit 44f) 4C4 C4C « 1tC41 
C’tl&l 4H5<W ^ft#1 ¥4W 41 1tlW¥ 
s5tl f»*C4 ¥¥¥*. ftl$1 Vlft 4C« 4111 
C4*| 4C« C1-1 C4t¥l IN. C¥4 ftftfl- 

«iti< attwwi ^K'¥Cil W¥tf« ci 3 ! i 
Cl 11 ¥ft¥l ftl4C4in 9*n 

11^01 l4¥ 4C1 C*fft.I, Clift 4 lft« 

iftitl lev 3X10 10 %t cut: w vtH 
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orci w crifti urn «tfo ifaftftltci 

«rfl ftftcfr «tt*,*f& ¥5i i 

fif¥?i-«rti1 iflntcnt to ¥tiit- 
¥ic¥i-*5¥tic¥ ititm: item 

¥ttfHI7tl fl 51 ffa ¥11 111 ffl ¥5¥ 
iftltfft C¥tH f?¥ CTO ¥tl5¥, ¥¥ 

ciiftf im fV-l n ciifti i$f iftfifa 

lirtfir fill ¥tnti sfw cii f *n w 

¥tTO *51 ¥tl ¥¥& T|l¥ 1511 «J5lt¥¥ i 
ftl ¥tl Itlltf ¥tlltf (Geiger counter) I 
4* !¥! fl ¥1 ¥¥* Itld ¥1< ¥1 
IJlltW Itll ¥51 ¥fl ¥t»^ iftn'l 
i^ifi to ^5? fiw 111 

¥*1 Itflf ClVfCll ltft51T CfUltl 
Cl, C¥tl fl8JW¥)l ^TOTCIl (Azimuth) 
¥51 ifal f>¥ CTO ¥tl« iftftl 
llfo¥ I ¥t*tl ftl*5fltl 111 ¥| 
¥tfl5¥Jf Itll 45* CTO 60° fasjafiff 
*¥5¥t5*lf ¥51 itftW, II 14 HM 
TO 1T511 ¥* lltltlfcf ItoI 
fllfl ¥11 ltl,lfl ¥«¥! Hilt* lffl5f f 
¥tHl 151 fil Cl, ¥tll¥ ffaftfft 
llt¥¥ ¥1^ ltft«t51 flllCllfl 111 
¥51 ifal TO I ¥$ ¥51 Cl«ft5¥ 
TOtyft fffvutiirci *t*rr ¥ii cto 

nt 511 ¥tltl f $1511 fell * lf ¥1 Cl* 
HtTO Mcltftl fft"l * Ilf f? 5 ¥ 
¥lfo* lt¥tl ¥*ffl¥ CbVl¥ 115111 
ffal Ilf Cl 5 ¥ IfltfaTO ¥ltfl¥l 
¥fltl¥tl Iftftf ¥ffV¥ltl 
flftl¥ If 51 ft 5 ¥ ll»t 5 f C 1 W ¥1511 <St 5 ¥ 
fffvnf-ftntClf ftltl Fleming s 
left hand rule fflriPt ¥lt 5 ff iflll 
*^fl 5 ¥ CTO Ittl ¥¥51 fftftfft 
iftl ffl CTO* ¥tl 5 ¥ 151 mftff ¥ft 511 


C*5#f flt¥¥, C15ff iftftfftCf itltTOB 
C«ll¥ 15fl TOtlffl H, iftffftTO 
¥t*l¥l-¥H ¥<ft<. ftftltl C¥l?t5H Hi¬ 
ll t5¥¥ Iff 51 C1*H Itl 111 

¥* ¥ltll ¥ltdl TO itH ¥t¥ Cl, 

¥| n ffifi, ciift «rflftn Tffi^ti 

*5¥ ¥51 Itll f?5«l, Clift ¥tft ¥«ft«< 
¥tlfl¥ l*t51f 111 Clift TO ItV 
Clltcil 151 ¥tfl fftftf UTOftf 
fl^ll lit5H ¥fl¥ll itTO* ¥«ftl 
llll nflfl-ftltfl 5tft51 ¥tlfi¥ ¥ftf1 
l^ftl 11 lllf flTO lt5I I C¥1 11, nf«- 
flwtCll flllt?lfCl 4«ft ¥tlfl¥ ¥ft¥tf 
fl¥ 15ll itflf 1511 ¥ft¥f Clfftl 
Iw iff! lfi5¥f¥C¥ itllTOl f* 5 ®! 
fici ciffti itit*f5H Nir 11*11 to 
¥ t5¥ fC^lf-ftgjft 151 *p Iflffll 
'fllMlTfl ¥«ftll51I¥ ¥tft ffrftl *35- 
iPw hlt^SJ (East-west assymetry) 
¥Utlf lt¥5l I 

1111511 Cll-¥5¥t5il ltlt51T ^5*1 
fll&l ¥ft¥tfftl ¥f¥® H ^tcltll ¥51 
Cftll Itll ¥1 fllCl Cl ifftl if#*, 
ClI 15¥~ 1511 Il5* l<lf 

¥tlCll lt51 ¥l)l 111 lltftfl 151 
Cl Itflfl^ fl ¥5*. Clfftll H If 
iftrf ftflft ¥&t5:tcl ¥f¥l 151 
TO® 1511 ftltll Cll I ¥Utl¥ 
3»t5¥l iftltf ftl^tf « Cll-¥5¥t5ll 
11151 ¥H ¥¥ ¥f¥ll 11 lltH ¥511, 
lt5¥ ¥ltlt51 ¥¥1« ¥t5H 151j| fkf^r 
¥|51 ¥f*f¥t¥ftl #tffm ¥5fct5tf5l ¥H 
CTO ItCll ftf ¥¥t51C¥tH ffl CTO 
1^ ¥fl¥tl iftBl Iftl ¥f| TOll 



fern, 1070 3 fti* 


TOfir cwi *i <*< f% to afcTO, 
fttTO *<*1 (<f[f <*i fcnnfi fHWWI 

¥f¥* culii nwt<-T*:** ftfwri 
cro tl wfi cto TOjd *ti, c«rtfc* * 
tanfftm n*tc** nttfnx fi *i 
*i— cto*. wtfiifc TO*te*t** **¥ 
(**fr% artg*) *** «*¥ *i, 'a^rtf^f m- 
TO*¥ *fa-f*ft* ¥ft*1 n"»tC# 
fiTO-n*fe <fttfc *1 I ¥tH, ffiftTO 

»*** 45* nfvTO Cl, TO*te*t** mi 

15T«: cnTO* nfron w TOt*-*tTO 

fi^f ¥t* I *¥4* fity, TOtsr 
c*cn dfi* c«rrfc* ¥ tc**l?*-*TO «n| 

’TOT fet**CTO TO< 3 *J fTO ¥*1 
*11 <**TOTO **f« fan’lff* *fi*tt¥ 
TOfo*TO* n*tv ¥*r® to *fif^* 
¥CTO «Ut** I 

cn *nr fine* TO *tcn* cTOf c*fn 
«rcitcn TOntw ¥ffifti stfanw c* im\ 
*vfi¥*. TO nfi*tn ctoi ttWcw 
¥¥ cwt*TO ft*, TOt* TO ** C*^! 
¥t*¥ *¥* nftffo ¥fr#t* TO fif*I 
nfira «V*¥ c*<i*f*¥ *911 **< n^fifc 
TO*-*** ^ftl fi*'t«1 ¥W C**fk** 
TOtlfJ *TO ffrTO* *¥t* ¥TO 
fl; <*¥t*1 fcntltll C¥* I 

4TO* nfcm etfdcw c**i cto, 
«rfi¥tvi TOl ^ ** *ft*i 10 11 
cwistoti nfiw tan*!* *tyi 4 * ft* 
*i, *fi« *ti*r*c*i *ftre '5 :**$1 c«fft*- 
•w* **1 toch to crofafB ^ 
**¥, *fc*i TO *-*tTO *t**$c* <¥f& 
TO c*ftfesf—*n?ntr*i A cTO* 
¥TOI ¥¥t*tnft¥ *fa« TO c**-«t¥ftki 
nftfcfr cntfft** ftTOt** *w$ fe** 1 


1933 TO H<Jtf¥ TOTOn* TOt* 
cw-TOtri* ¥tfct«rtt* 15 *wt* *wi 
to* 1 TO! ¥5 cm c*n TOtrii 
f*TO ***1 TO ft¥tfc ¥¥* fc^n-fi**, 
cro fTOi c*TOt TO*-<rt** **t*i 
c*W-**TO TO, ftt finffiniH ^ 

¥*Cf* **t* W1 C¥C¥ >1^} *W5t«VltH 
^tlt**t«t« C* ^TO, c»|| |f¥«| *<* TO I 
ffl f*nJt^5 ***1 C1C¥ %$ f*¥l PlTO 
to *ttc*; m—(l) TO 
* 1 % &«.»[-f*^CTO I«*1 ¥1, *St¥C*l ¥tl¥l 

TOt* TO fwft^rf, *Ttl (2) TO 

cat* f*cn* <**^ ?cTOj c*t»rtc*tcn« to 
TO na-ncai finite ficn *tfi« n, 
«t^cn «tc** «rt*t* ft* n*ft¥l^¥ 1 
ft it* *f&* cfftfr ^ncn *1 f*<c« 
*vi «fnftTOi **n *tw, *Tt*tin* 
ftcTO to wti n*t*t* ¥ti- 
ftcn*i *5 m* f«f* c* cnten **n** 
¥c*fitn*, «i ftf—ncntch fiwn nfim 
¥ 15 * nft*t*j 6 fifnfi^t* n* <w 
n*lnt* ¥«!? ¥tn* *ci 55 *j*¥tn*tc*l 
tef* *^*t* TO c«tcn*i mt* cmi 
cnn, ¥*icf* nortec* c**t*^ *<¥*1 
TOcnrTOi ** *Jtmti 4 ¥* ftTOtfl 
w 411* ¥* 1 cn* *1, *tro fncw 
te«c* nfinfitn* to &*i nnstilil 
TOmn^ffirtfitnnTO.TO to 

*¥«1 ¥f%* C¥!R i 

W94i fipt^nw 4i ifi* toi cn, 
ffift^nn ml »*** vuw 

**tf¥*, nnlfi* 1 *rfw, 
ci c«TO* *t, *t« c*t*ri cnn ¥fir» TO 
ntetrori *¥* cnm nroti ■** ^*tn 
ntem nncnt to cti i 
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fcififev ciif A 
mmfentu ft! It? ci, dll mtlfll difc 
ifi iftm iiti cnnfa, *i ntfa* 
4n irri tmlci* «fP««ff«i in m 
cit« itn i A «ntfi« fciitcn iti 
itn.nfal* i fcnifa*ifa&ni mfati/ 

«1 (e/m) ^5»1t« 41< W 4f«l I 

in 4ii ?*t»rasfc ai 4t*rn, A n? 
iftiti 4? icn c#tin 4ii famci r 
mtl^ttoi ?ftm« mi-ifo mum 

aftfel (Equivalence of mass and energy) 

nf%c«rf^c , » <«* aw n&i w uti 
facii A *lf» m*itn fculfa n 
ifa&m «« '5x 10® h cBts -if^SFff 
ii^iri *hmi ifoa faftici 4 «fii 
A w i nn? fa^ c?w fa* cm 
utifi ftitfis ’fits iti niftiti 
utitna *m\n mnfaifa, cm? ifa? 
*fa cm* fcifto « *tf«r5=f s*fn 
mwtm mi* itm ^Iw ci iftni 
ifwi fafain 4* intu milto in, 
s»ti irm nfnt*r icii 2x5xio 8 
-10® I: emt: i 

fllf*: fetHtltlT, 41 fa^F S£?5 

ifawti fait* A s^iFfat* 
*fai w? ?nfacn i 

mjfa»tncn ’tea'll 4ii nt sfawtflci 

fa$ w n $icn i 

midi mi itw, muti 10® 

c*t* mrii <»nifai if*!"!! n&ti 
ifidtini ?w twli-ifali jli 
4?tl4 itn i fa? 4?n «tf« ifvitit 
mfrt? iftitlfo? if? f«u ?? fa* c«? 
iwtH w *w i wt* mfw faitn 


citfhti-C'-cit? fr|? ititif?i *ti m 
cits *rtni i?«: srttife 4 i*% 

nftitfafa ifaitm At nfcti 
citfaiti-C wit* in mitfaw ?t?u 
An infttii i ?ipi ?fon ?fai cnfai 
*nt< erne ifaft it«m nil* m wn 
Wt£* i 

* nfafcc** 

^c*i *1* * 91 * Tsm# fiw <«« 

41 Vl*\ 'StCTTl 1WT Cl fw 11 Ail, 
«tl* ^4tl*l fl'lW 41’Wtlt I fa 1 VR 
«tcn «:« in fa fCl ? r«al^ 1£*11, 
Cl «c» fafllCI CHI fici *cfrtl 
fifaiirft "ffai 4 |ftm mini w- 
fifik mtc'fa ifajtii fasfam 

l^fa« *C 4 itu 1 nw Iwili-ifalcii 
mf^fi« ftmr—■ii^n WK 
in 4^1 niWtttn faJlvnitu itvn 
nfm mm 1 

^sfaveefa^ f-m ci, n«rtc<« 
itu «rfai® iw wi tcifli (min 
nfati) mti ifaF fa*&i itftn CfW 411 
ftwi mtmmfH in 4 m-n- 
intftfaiciiiij fan 1 cm cnci,^cif- 
icn “Ifa 15x10®^: c«c-4i *ci 
«t« mifa^s ifai mfaitMl 4 «tn 
iilifilm in itci 1 ^»iH din T 8 J- 
fai n ci, ifa* *fai 111 mi lewicii 
c«T*ifa*« ifam m itm wiit*. 
4i csi-ifaii 4ffei irttw ifai mtn 
411 ci itm 10 ci: fa: 1^11 fan sftoij 1 
citif citfei iti^w $t* 100 cm fi: 
ifati cut wA ntm in n, 
civaiiliii icfetmtn mtin ci in 
taffcm itifv ifa, citfa ituwm 
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fwsn fi fefif itit? mi 
itim nut fcm mn i 

iitt ftw ntwtnfaf ifn itititi 
fill ftlltFll HOT l <(*1 Itf, «gl 
if* fin Cftl tllftl f^wwi 

fro f*n fct wmr^ i Mi: 

fltl Ilf Kill Clfel "tfV *S fflf in 

ftf 1111 ffell nfvit«fl flfctlll fit 
mi 14«f»i ftiti nitcii cisFln fenfff 
id tnfti-ifit* *mia f ittr® 
itn I it inwi if*i ifa t¥ fa*pi fin 
fifitai faffo ai i w Mini cm 
Mfro in ci«fi fcfiit <yif 1 ftn fti¥ 
fifctni i# fin i MfoifiS im 
fin nn to fttf tcuti, *if»5i ¥ 
ictti ffiitana mfifti ifcif 
itiri i ifai«n in <«i w if ffin 
aftif f'tn ’jfia'lif can mn, to <ai- 
iti w iftatiti inrt ci«fia $iai 
wn I cqO mi itMill l fa: ww. it 
itn *f tint ifei Mftf t it ilatf^i 
f tfiftn* f f»f f util iitlflts I 
Cffe Cffc tflf filflfcl (Burst) ftlTt¥ 

fin item ntrofff ifin fiiftff 
an TOfiJ w$i fcfwfif fsa uni 
ffifli itffiijt iffcf to ni-mfiki 
ifii« lift* fif* m mi¬ 
litia lift fcifi&i aw «ni c¥, 

itlWIl &F*t lf«3J flf m afif 
ffifli W71 W11! lt^T5 Itlf TO 

fefT«l l^ltl ftntfl flMl 1 « tpltl 
¥11* *¥ *11 I 

ftfclll TO ftl* *nf¥l fiwfa l | 

*ti 25 to imi ^cv a* utifi ftfrfcti 
ifinfilfftl C*nPw ItltCTT XW Hlf- 


ilm «f*f* fixn fn*ii $tn «m 
mm, «if« i tn ^ wMicn 
i^rt ii *ti 251 «ti itw. «rti JO *w 
ifin m ’jfii’t* ij¥ 4iit iiw tw 
ftWN fttllllH 11=1 fl«f, 4it i? 
iffrttil fii*ttwi ill inn itiiliftf 
fulfil 43^ dt fiiftil ittwr ^tf 
if*i f cf ti f fin i 

*31*1 m iiiif, Ht*tffff «firi 4ifti 
1 * 1V1« ltd, 11 nil 240 fi^tl 
fifi cfi fiif ifii ftt ci TO 
liiffa fini ftfeti fin fif 
nfn it -to ff, cfltti fin* hi 
fill CfWlffH flf Clfff* ilin itfl 
4j^t tint () ifii «rntfi ci, ftn 
f«Mf itiitnii fiitci c?M Hi, fi 
iituti fit Mt to ff ffifi, 
iti f s m tc*ii5i * cfltw itflitfir i 
«*t ffifti Mi cin i fff iniititn 

ci f%*l f mi f i 

<$!!¥: It! 0B»f5 failll flftin 
fitn fii iif i iMufif ffHitft inti 
Cf i’ll 11 TOfl! Hill fH niff 
Cft^l ¥ fi| fittl I ¥¥fllf 

ffw in itiiti in to filt ftiti 
mi iifti, it c«rfti-c«tti fiiliiff 
nat|f mi i ffi f#fm fc*m n 
ci in r ftf fi? ftffifii- it fin 

inf itii iifinn11 ^ft¥iti fwrti 
iif, fcfifif ciiif cfarHiit itfini 
to ci«fa ii ii cfttm ffifi 
ciif fitSm TOfif fin ii fiiifi 
fin itfiVftil fni iif c«Mti 
fifefcn to cuttn Utifif m 
ftiti nttfci cm cuttn fin fitti 
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CtT¥ WOW () CHC11 ¥tH- 

dtn ft«i wnti* it?tl i wfistfrf'N 
iitifti iwj ¥* wttfli cni-ftfiini 
infc fcfi ft cit frfas ¥f¥K ii ftfiii 

II ItCT Hf¥ i 

h fffcfi i« ¥t* iwititn cim i 
it¥t«. firici i ¥irti¥ ¥Jt¥Tiii ¥i< 
¥tW ¥CT¥ ¥* fllltlt ¥f^t«rtnf«¥ 
lf*l Clf-«H¥ti ¥C&t*tC¥ CflWH 
llfi* ¥tfl¥fW ¥¥¥t* WCffl ¥fl- 
¥1 ftlCltClf ifll ¥&f« $t«1 ¥tfC¥ 
ClCWlf Cl, Clll-lftfl talffcll CfCl 

«rtl "f¥ ¥1 ¥ff> I ¥W ¥* 1 tCll ¥ 1 - 

fl¥l CWfM 1C1 ltC¥l ¥twi ¥tw 
H¥, ¥* ¥tl¥lJ Cftl ifll *1 ftffS 
^¥t¥ t¥f Cl*—C¥f % Cl$ ¥f ft^f 

¥w ciaftm introi ifit n wh $h i 

¥C11 ¥ffl¥lT lt*« ¥&1 l¥*h C¥, C¥»TC=T¥ 
¥tftl-lti1 l4ltl ¥fal I Cl ¥tan H 
ta«i¥$i-¥tittfi iiti, 5?ir®i 01 ¥titi 
4T¥n ¥1 ¥lt¥¥ ¥H1 Ht¥¥ ^ 1C¥ 
ntn i emu «riti toftlr ¥*ci, s^tfore 

Cl ¥¥tft ¥ ¥ff i ¥t* ¥¥JI ftCll 1W* 

ffflft W *C1¥$1 ¥H1 ifwfcl lfll¥ 
ft I ffl fWl ¥1* ifo-Wll flfol 
1C¥ ltl¥¥ f¥tf ¥t» fl^Jtl ¥f|6 
fwff* . ¥fi¥t¥ ftii&cif int¥ 
f¥H fl¥tl—¥fct* ¥C^f ftfl I 
¥tl¥C¥l itl fltef5C¥1l ifaltltd 
¥tl Hf C*fte Hi Cfl ft I *fm¥«*H¥l 
Cltl H I 

C¥wf*l *nrt< Cll¥ ¥tfet*f% f^<¥T=l¥ 
UtltH f¥l ¥llf* lf*lf¥¥ 

lf*H, ¥1 Cl H ¥tftltt*I ITf H¥ ?^f¥ 

III ClCll ¥lf¥* ¥«ttfrl C¥-f c«rt¥1 


IfT* Cl, flfct¥ft¥t« ¥tff ¥1 «* ¥f 
Cllfl C¥*fa-fl«t¥Wl ¥41 CWlllf¥ 
ifc ^f¥»f¥ ¥W fltfl H ¥f< 1C1 
Cl ltttffl¥t (ftl¥$f) ¥ fHftCltT* 
fl¥¥? in Itl I ¥14 >lf8 ¥ft¥l fttWCWl 
ICH C¥ ¥t¥t«tf*r ¥W C4II 

wfai cnn, ¥iti> ciiph n? nurt ¥¥ 

C¥t¥l¥l HtF ¥¥ ¥tnri ¥¥ ¥t¥ lt« 1 

¥tlll¥Wl ¥11 ifa 10 19 h C¥f: 
¥f4F f=fCl C¥tl CW f^¥ If, ¥t«¥ 
¥tl ¥C¥ 4^151 ftljll ¥C1 *ffll\l¥ 
¥t¥ C^fftl ¥¥1141 ¥td I ff¥ 

C¥ ¥tffl¥ n4tm ¥11 ft¥ *ltCl 41 I 
¥tfC¥ ¥14 «W ^k¥ ntCl, CW ill 
1C¥ f¥ imt ¥f¥l? 1^!? Clt¥1 ftl, 
IJWt^l 1C¥ Cl, fe«R"¥Cl lt\-C¥¥^CH 
¥t¥ lffltl¥ «ftlfl¥ ftfflCll ltlT¥¥l 
•if^-ft^ ¥1< ¥ffl> C¥aftl¥p|l 

¥^1C<1 ¥C¥t C¥¥^l C¥C¥ flCl «flll 
*lt¥ fCf Cl¥l ¥4^ *fCl ¥tdC¥ 
tW¥1?l fel¥t¥ 111 fff C*t&W ^ 
cum ¥i> in ntw i ¥11 mi w 
¥111 C¥ti»ll! llt¥tlf¥¥ fBlI ¥l¥ 1W 
^Mtll ¥fCl ¥tl C¥tll ¥Vl| 8 1^11C1— 

in mci—twill ci 

ltlt4<1 ®^*ftf«¥ ¥Cf, ¥tl itlTCT I 

¥tnt¥^Hc¥ f*, ¥f¥ftMl ¥1^1 
li?ltC¥ ^1, ¥«IJfltl W flltll¥tCl 
¥H11 ¥C1 fl«t?tfl1 ¥t¥ flHlC¥l¥¥ 
HI flTCTl fCltl^t ¥C1 ftffClCHl 
¥¥t¥ 1J? ¥flf¥fWl Cl ^¥fl ifVl 
fiF ¥tl Cl^, C¥tltl ¥tl^l? 
A C¥C1 ¥tlll 1¥I ¥H 

HC¥ cld, ¥^ HC¥ fin fl¥l¥ 
¥Utlfl f¥f 1C¥ ltd fll ¥C1 ¥1H- 
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¥iwtw «rt cife1 wWf ftfli?t* w, 
i*t*tt¥ c«rrfa « ftfel? ¥ft*ti fair* 
fafeitu, itferfetr** <J^f« nwti, fast 
^** *fr* *r«* am «tr» c* ^i-irrni few 
?». ¥i-fe «nfe*itfer*i 3ft *Jf^ 

(E-mc 1 ) *fac¥ wttift* *w *tr* i 
*¥t*rf «nrtn¥ oifafe* * *wTt*f¥ ipfa 
ir* ¥ir»? cr, c«ftfo « fer**&cw *fa 
ciNtwtn ?t *<"*^4 *r* c«tfrc*i fwt* 
*fcr* *w ¥ti **?* ¥flfe *fa*r*t *t*:- 
«¥tf 5 t* *t* ?*t«rf*fa¥ ifai ftsw ftn i 


*¥t*n, ft*-¥fri c*tvfi f?t¥ nrt<- 
sf’trsi ftw « *«tf? ¥¥ i* ffe* «m ¥**fe 
ifeiftii int w *nfan wtt cw 
*itw c* ¥t*¥ fa*« «TBTwr ¥j 
*fiw«i ¥?i* «*r*i itftnt* *?WftT* «fe»r- 
itfifo ltt*ll *£*1—«t*f*¥**t*t*fa* fflfl 
*fti *t*» 'stsfti'snt* vr.%p\ cfrfVf- 
ftr¥t?rtl «* i «nw U|«fil *t¥**fa 
*t¥t ffffe w; ¥ti <*fe w- 

*\C*4 ftrit**, ft*t¥* « ftw**tat* 
*wfe¥ *c** ?*tftr* i 


Tft-jmrt* ^rnfas fedi-sciiwi ^fwi 

¥tf* 


ftl*! fe*f«*t?\ C?**fi|l SW **J 
*r*i *tc* mwflfai *t« *11 i fers 
wc*ri ?>r, *4t* *ti * ¥* *w*tf, 
^fe-*r«*r * citcw ¥t**i 
wtwttfj ij?*i <sr*i fe^jtf? ** wph 
* ti fen*t*t»rj¥tc? *f* ¥?r*« ¥¥¥*f* 
**¥1 <*«R« wr?i faWlW ft** 
¥W *tt¥l ¥T1 fefwWT ¥tt?fe ¥t"5f- 
¥?¥ ifftlft* *?tr<f ^tfaftCi* ¥r* 

fftf «fe w *fB* **¥t n¥t¥tc=r* nr* 

j* nfr^n w *m* i ^t¥ c*c¥ «rti 
40 *** *(r4 «rt%* *tr* c¥ fefw-*tft* 
¥tfiFl fl, ¥t¥ W*ft ¥JfI*lI C¥W 

4W fewt*! ^Itwfi?¥ ^fJim (IAA) 
fefcw ¥r<rr <ifenftf« 
•WJ ¥«1 ¥Tl» Wft fft-^¥tf >T4tftw 
ftfe*! fentn «w* «fffecw , u¥ftife 
2 


; *tw fefinr* fens «4i «r»n ftfli 
« i ¥f%cw 4^ ftnr 

fa* ft*? *CM11 =?¥ fCim <w 
fefwwjfe wr*?i« ?j?*tft¥ * ?mtfr¥ 
*?£* *C5^? fCI ferfft I 
¥ftf? «?t? ^ftfl *1*1 »llfec*» 

*m *ft?tci rnitn **c*fe fefai ▼* 

*t«t1 *tl, **I « ¥t«f* *{«f *11 ^£f 
¥ft***^1 « 'St* 

?<?i ¥11 *:»n i 

cn*tft « ^r*t¥f*i *tc* f* 

f?W-¥t?t*n *(*1* ¥ fljfefl ¥*¥ftff 
iwr ¥¥¥* i '¥t?ti*t stwi «r*t? ni¥i 
*wi ¥fe c*, n *tn ¥*fe *t¥ ^* ?ci ii, 
It* ¥t¥ ¥Ht*£** C¥¥ C*£¥ ?tl ?t* ¥* 
c*t¥?tl ¥tr?*tl *1^? *T¥ *11 f*i 
i^iti? *ftw *f*it* «r*f«*^* c?*¥f*r¥ 
♦fft ft¥tn, ¥ftl¥t¥1 ft*ft¥t*I t 
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wfT Tf»H ®Jtl7l8¥ (NAA) TttT ’H® Clft ®7Tt7 ®f¥C7 <CT 7t® I 


if** fcntn «rc® nits fefw-ntfttri 

7J7ltC« TC7 Tftll Cl C¥t7 7717 77 TtCl 

47ft tc® ¥7 «ratwi 7®7 wi *¥i 
«rf® it* 25 antr naa «rc7tr ¥it7* 
4$ *t7rfw ¥7 7t¥n *ti i 

wtrti ¥®¥*f7 ¥77, cttt— c77tf« « 
TtTtifri Ttci ®t®t®tf® x* ’itTi ®t7i 
771 '"f^i c¥tcitc¥t7tf* cTtftcitfr® 
4Ttfn® 7tt7 4¥lS ¥rl*C7l 100 ppm 
*fli aw Ttci c«t ®it7 iw« x* ®ffn 
t® 17 i Ttci x* «i ftwn «rf®rc=i® *fon 
ftc7 fciwtfr®cri tot icifc 7®c®7 itici 

47<, 47 7$* bwrfsrv IJtTJl CWII ®t®¥ 
7®7 17 ft I 

®17^# «ttff®¥ TfttltT fttTTtftt 
Bti-TVaTitr ctct *?l®¥tt7 fttiitfti 
5tl ¥71 C77 ¥$7 I cfetTJttfrf TtCH if® 
¥ ¥77 TtflTtft® *tllt¥ltl $77 ft$«- 
•ft® I «rt¥t"t C77t®7 7t¥C7 71 ftt71 
¥7 1C7 fC77 7rt®Tl?h 7*C71 
Tfiltfl 17, TltT $«.7t77 5f7 Ttl ¥ 
Tfiittr •nw-wiw uti® in ®ftti 
TTftWWtT 1C7¥ ®f®ft® *71®!! ««tC7 
*C7¥ 771 TltT-lt^t! if® Tjtl® 

l««tl T$C¥tC71 TTjfil® f®7tl 
17 711 T$C¥tC7f ®f®7 ¥C77 «tt7fl¥ 
lf®7 ®C® 7C7* 1C7« Tl7®t lf®7W 
^Sf$7l ftft® 17t7 7C¥ 7C¥ fartti 
TOT 7f®7 ®®¥ 1C® 7tC¥ 47< ftft® 
fat$*pn lf®7 ®C® <JC7l®^7 ®f®7 
®77ltl¥C7 4H ¥7$ ®t®tft¥®tC7$ 7® 
ft® 7tl¥ I ff® ®ftft® f®7t5j ®t*7 
0«t®7 7t®tft® ¥7®1 71 7t¥t7 

7®C¥tC77 *1% 7® 117 7t7 ¥« ¥t7#t7 


77®tfc ®t® 7ftrft¥ ¥7¥C7l ®rtl ft®® 
¥7t® *11X7 71 I ftfrHfMjftl 77tC7$¥ 
®7tft® (8-Napthoxy acetic acid— 50 
ppm). ¥f¥7l *ntltftn H lft( ®Ttt7&¥ ®rtfr® 
(15 ppm) ®77l <-o-cbloraphenoxy 
propionic acid (40 ppm)-47 T^tl ®77 
7717® C®t ¥7C7 TiiTj® TfltTCT® TtCl 
t£7 ¥ ¥7 7C7 I 

®t7tl > 77 C7C7 ftlt^¥t7 ¥tC77 
7C1 ftlfi® 7flt7C7 C^tTJtt^l 7t7 ¥C7 
77*tfr 77t7tC77 C5it¥ F7C1 I 
®7® 4^ 7C¥ ®¥ ®f7 4f!5 77®1 
ItlCl, ®1 1C71 ¥tCM 7C77 7C7T ®f®tf7¥ 
7t^ 77t57 71 7t¥t7 4¥ ^C7I T7t7dl ¥® 
5fC77 7^7?7 7f®® 17t7 (Cross pollina¬ 
tion) 7*t77l t7^ ¥17 Ttl I 77t7-7^C7t7 
7jf®ClC¥ 7t7t77®S 7tCl ¥7 7C7 71 71 ¥7 
7717¥ 7^C®7 ®®J*7ttl® ¥C77 ®t¥tl 
®®J® Clt^ H I 4^ C¥t®« ®f®7 7J7lt* 
¥C1 f77l 7lt7-7<C7ttn ftlft® 7f«C7t7 
¥7 nt¥7l T®7 ic® I 
Ttl C7C¥ ®¥tC7 ¥C77 7«7 C7t7— 
®tC17, ®t77tf®» ®Jtftt¥^ ¥ C7^7tTtl77 
®W®7 77J 77®1 1C71 C7, T^fCT 

7ft*f® I7tl C77 f¥f ¥7 Ttl 

CTC¥ ®C7 Ttl I ®C7¥ 777 30-50 ®t*t 
¥7 ®77C7 ®C7 7t¥7tl ¥77 §CiTC7tTT®tM 
5t7 7t7 I Ttl C7C¥ ¥7 7TC7 TtTtl 777 
C771 7t7 C7» TtCH TtTtl 7C¥ ¥C71 Cltfrl 
C77tC7 7^5® TtC¥, C7TtC7 ®lt7pf77 ®7 
(Abscission layer) 7tC7 4¥& C¥t7®C7f 
17 1 ^ ®1^ ®77TJ fl¥t7 C¥tC77 
77tl 47S C¥t7«f7 TlTCll 7C¥ ®®1® 
®t7Tt®tC7 7ftft^ Ttt¥, Ttl ¥C7 ®tV 
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<tftif* c**t to fw 4**1 ft*f to 
ntnwti ®tn f*«ft ^ *tfp® fi i 
^ 4ltffTO ftf* a ?t, ¥*1 « 1t*tl 

frfwt** nfiwtti* ftinttfj* fcn* ft 6* 
ft* i cf t* TOti (cto, f«*l^ ftft* *1 
fw *1 ftfw f«fti ftl Cftf *1 
^ * 5 <!f f\tf nfii* *t»i) to* *c*j 
4fiw* nfafti to c*ft*i nrTt s ffn , T^ 
wi ft **tfif fi 4*\ f!Mn ?*ift 

to ntf i fatfiSf *<t*ftf «rf%r=* 

2.4,5—Ittottittrotfor ^rtt* tf *mft® 
(245—T) *i 2, 4, 5—fctott*ttrotfi 
c*ifnc*tftf 4rtf*® (2.4, 5-tp) 4* * <rfo 
48 4Jt* ft ftt* TOtf f*t*l 4fft* TO* 
w c*t* f**i *tf t« ? t»i* f f« **tft* **, 
4tft**fi nt* 4*< to* *^ * tof 
ftft® t* i 

TO* ®lrtJ1 f«l TO 

*t«*1 Cfff f tff **, C®*ft Cffa Cftf *!tCf 
**fff«V f»1 <*t® ftffft **l ft*1— 
( 1 ) ®ifff*» f* **t*i to* stn 
nt* * tort* *n*ff *rt, ( 2 ) 4ttn»i, 
ffn® totfw ntt* c* t*r 4* *** 
fn **tn n**®f **t* cftcfc* ?n *t* 
*i*i*i«ji f * f*i *t* i f#i ft* ntcn 

•rtf C*t$ *tftft<*fa fn ft* ¥<V ftf 

to ? v t*i crolnfit# TOtfc* cftiftm 

* *1 ft*1 I 4^ *J**f* f TOftWf 

nift* ft*i ftnttf ftfftt* ntc*w f 
ftnntfa ftt* f tn,fjfa^ 4Ttt*tf HJtfif 
(NAA) * ftn^fjft* fJtftftrtft® cet 
ft* to* to nt«*i cnt* i 
■mro ntntm ***—w* ffff 

*wt* iw w TOtui 4*4*t*tofnfcj 

toi—1 1 4t nt®* *rntwfhr nttwi- 


nt*t** *w rttfi to* 2 1 «mro 
ttii ft ft*, 3 1 *t*t* **tn c*tn ® 

cntftoif TO* c*i, 4» *rt*f w 

*n cntf fffftif n*t< to® to i 

tf to TOtii *** f«t*i f*i* to*- 

®tt* *fi nt* t «r*r*®s ft® f*ci *i 
**ntf«* ftfttfj ftntfi *** f*i ft*® 
^ r wt** *1*1 TOtn toi #c*l *r*- 
f«ii®i^t* fit* i ton 2,4-itluFttii* 
CTOtfl ®ott*itf *niftt®* (2, 4-D) 
fftfi Mt*WJ i ntntu tort 2,4-D-®* 
®ft ftt-r* towt wm *citf, *r* mt 
4* *mtt*r nv *it®t* nt*. c***—*t*. 
**, ** *tf■f® nc®* eft* ff® ** *i, fft 
*«fi *it®t* *t* fwl ’ftaptf fii 
2,4-D-* f titffl fs|Hl-«tf*P*1 **Cf 

cf*i f*f« *® cnm to* i *f*i 

«f5fa<5 ftfl—11 ®!8 fcto* *rt- 

f#*t* *f« «t*r®tf*f®trt *rfft* c**, 

ft® tflf-cftr* i^fltftft* *t* ffci* 

*itf«fii ntf 21 n?Kt r**1fn^t 
*ttf* fjtto* I8f* f r**r*» fittf ntft*j 

f*i* c3Ptn* tf ft* *ti, 31 <*t 
cfft** c^rtto *w*^cf^fto*ci fftnt 
ft*, TO ftWtftTOl fftf* Cf*tf* 
f* 4*^ «t*tf*tl 4^ftl* *Wf ft* *t* 
*1 <4* f *%*®1 Jff nt* 4*4 4 I 4t 

tfic** citf n^ifnit* « fv*ttf* 

*t®tf*f f*ntff^*t* *t*l Cf* 4*4 R*<|*(«1 

fmtftnt* ftf to* n*trt* ft f* i 

4*m <ntf 4f*i nftto-. 

®tt* *m *t* c*, tnfit» ftfiftn 4 ff 
*1 ffffffftt* 2 . 4 -D- 4 * *rrtt*i T*f 
W*ttf ft*f** *t*. *1 **t*t» tftcfl 
4 ft* c®*, 4 * ***, «rf*r* TOttn* 



70S TO* fintt f 23n a*, 12n 


®t?f, ntfintft® toi feanrtf®® fen? 
fifertm 

ntm ®nw ®f®i ntro tojiTO— 
ntro ®».n ®i toji-TO «rat®®: ®fnr* 

®tn ®® i to 4? 4®i»i ^TOn *m 4* 

c®, atone® fe$® ntife TO®t<n c®eaft 
wt®l ntw fciftfer ®t?i ®t? n1 ato 
it?i to? ®<n ®i tojiTO* to$® fent® 
*w ®nc®i ntetai c®*®i i to tfj ff| 
ntw ®nr® nac® ft®? ca® *® ®i i fero- 
fanrmi* fewtn ftfeisf?® TOft® 

(Indole butyric acid) « ?tn,®jft® 

TOcnfe® njtft® «w $fe TOt®® 

fro faffe® ntm ntm ®*w ®j®*t® ®t® 
fan® i*®n cnmi® i «rfns=f ®ja®t«? 
afat® 4®t® ®?fa®t®ft ®ni <1 c®, 11 4C® 
ft®i¥® iffe ®®tf®« ®?®t® ®a® * TO? 
TO® ®®, 21 4f® n® ®n«fe ft*? ca® 
*®, 31 4fafe ®nc® w®; nt& c*tfe ft®? 
ca® *®, ca«ft *itc®? n?a®t ®ffei ®t? 
fana®tca 4c®t*®’f® i TO® f®*tc® 
ntai ®nw fn®? ca? TOtar *c«, 

cn nTO fan® fa* <®®*re «?t^n ®t® f® i 
f<fa® want? cm® am 

at® c®, TO® ntm ®nca® nfeii 'entfe- 
dtnrcafe® ntiw ®c® ®fen cTO® 
fafawt® toi ®i®, at® ®« 4®n ®jtTO fa 
® nc® <3f ®it*itn fa cat® ft®? fttfa a® i 

nftaTOw ® nfa® ®t®<St® flntw 
c*tc*i ntcw® ntai ®nt® iba « naa- 
ftm ajtn® ate® am® w i ®at®, ®f® 
364 fevjtftv ntai ®nca* TOt®® 

TO* W®f4®?1 4*® *®CI1 


fe®t« afl® fa®?«ft ft?t* TO* TO® 
CTO TO® ?w TOT, CTO—WW- 
®tw wfq,ditw fe«rtf«ri nirctvft 4 
®?i w ®fnn®%®tn 4-ifr® ®il, ??li- 
nfn ntci? nt®t? n®? cat?, c®i, ?tw- 
*V 4if*. te?fi fe®rtPri tow 4t®t? 
^r® fe®Ttf? i 

few®ti- ®ft-n?TO 4fww? 

^ft®1 ftt? 4fe nfl C® 4tWt5®1 ®?i 

cn®, ®i ?n®: cncn? ®to? 

c®c®fe «rc?twji oftn? ®nmi 

fen? 4? 4®ta ftnr f?cn? nt®?ii ti fti 
®ife 4« 4CTtn« nfe n? cnm i 
nt® * f®5 TOttf ? nfi5® ®n®fti ®w 
4®®?, fac-i® ®c? 4t® ntc® ® nc® 
45*1^11 ®c? ®tincn? 4?® ni®i ®tni 

4® ?i? 4g? ®tn 4?^ n??^ nn 
c?tc^ ®t? ®cn ni ?i 4®i® ®? ®cn i 
®tit?i ®®tw to ®c? ?t?t? n?®t« 
?c?c® i TO, ® c.n?t*i ntci? nt? 4®fei 
nN^i ?c®i— 1 c?c® nt® TOt?n®: 

®®wt®i ntc®? n® ?tn ®w ®i « 
f?®i wen? ®n ori i ®t?t? «fe n® ntcia 
ntm c®c® ®n® ®?t« ®n ®i, ®t?i & 
®nr® n?c® ft®? c®?®i®ii 4^*mtf 
fan® nca®it? «rcitn® ?cic® i 

TO® ®t?1 TO« ®fe fef*?-*rtt®— 
ffe®twft® « ®tfewf&® ftci® ®jtn® nrom 
ini® 4®\ feftcn ®*i®®®tc® f®f®i 
4l ®fe? fan® 4®t® n®r ®?1 cnr® i 
TOtoufsi 4®® far® ®tm®, ®n® 4? 
ntftni ®f?’n®?n ®aft n®t«rf® ®?i 
to ®c® i 



ftfa**nt* ftp 


dnti n trtlcntclfnfa nifo tntitu 
w* 3 <f fawtw ^w«s nitfi ’iw 
*1* ^fafo* nitltn 4* tilt* tlf- 

tfatil i ifa-trotsT, ntifa-fawfa, mtn- 
fawfa. *r*ttf-fawm fawtni fafai 
ititi feifcra 4i ^fati fani*tn 
fcciwntnj i faw*i wfa-fawtn* intn- 
fa*fCll nittl ^J* *fi?n. 

$**, w cn^fni w 4i< tM* ^*rfa- 
nfa i *1 ni nittinfa ifa nititn *m 
W 4n"*1C* fat* Wll ^nTtl** I 
clnti ntfoi «wtn *n 4$ iirm tts 
nittintl fe*tl ttnt**ft® ¥11 n*l 

wntll C*tl C¥tl C*n *8ntlJ 4H 

nuntw* *f*fai itun *u» m* 
fnttcti itifaj n titiKj dnti nifci 

ntftClT td* >I!W, *TW¥ 91 
*faft*«ttl Sltfa* ICIC* I 

(Inti ntfoc® fafai «\fa* mtctfi 
ttlnteltnn^* c«V®, itntifa* n tfa- 
itotifa* nfaitfw *tftin?t nitwiti 
un*ti m *i i 4&i mi ¥i 4*fm itfi 
*n*f8 toftriji n*ii itnn *tfa, 
ciVfa* *r*tc«fi **m mn n nmt^ ^ 
w* fat#—4*ft fafrfaitn. iti 4itn 
*fa*i utt* <+) ttifanMi nrtfri 4n 
fatfai. fatoifa i «mtl5 ’** *fa®: 4«fm 
nfafa® wi fcm Mta i fafefaitm* 
fm inn **rhr* (-) 
ln*lm n i ftn*tmi n *rejt mw, 


4*18 cutei mi xir» *t«t man 
|n*li * ctrtln, fcmi ititni ntn 
min, ititi *fiill ntifat**lri fatfa* i 
"nfa:!, nutifi ln*li * c«rtlm mm 
niti i nintii ilntifa* ii *n*x Int¬ 
ern mm * fattcni fcni fatfrtni 
*tlcntcltm»fni c«rt8n * Intfrcni mm 
mti, f*i fasten mm fafai, *«ft^ 
4tfm itntifa* •fatin't ^fai i n\i, 
itntifa* ii tfa-itntifa* nfii^n 
4»fa ^fa*n 4*l*tei unti *n, nt<*j 

c*m nnfai m i ctfa c*fa ttlcnttltn 

*tiu titd, 4tfm n*tn*i IcRintm 
iifaii 4tfa citfai if*, in—*tn*ii fall 

4ii ntitifai fafaii *ei i "nb^> tilt 
mlcntc!t*f«fti null? mi faftm 
nfutn *« w citfawti ntiteir 
ni’itfl ii citfai ^tlntEltntfar* fafai 
*n irt i *n facn ci^n n ci^cm 
nn fa fa 5 mlntclt*ij8 fafan nVi 
ii itntifa* *ifai^m fafaf nftnci^n 
ii cihUi *ifai^i wtm ii ^tnn 
*ii metl nti i it®! 4| ttn fantitu 
in tl5n itntifa* ii wtn-itntifa* 
flfaiti fafai *i^t« mne# tfaf 5 ** 
fnttn Inil* mntimnn fafat. 
c^nfs «i* 7 i nfiitn fenfa* ent* c*\* 
n itntifa* «ifapiti fafai nltiin'l 
ttmi * fatli *ct in 4c* dnti 
**fn® mm fattn, *fn*t*i ftifaitni i 



no 


at** from [23m,i2**«ji 


dh (Tracer element) 4* 4 llfol* W! ** *tf. itl 1W *** 

ctitfl nf* itn *f*fi* *11 *1 i ^js inn, cW“*ifPi^i 

4*t& *t*$tlrttf*1 Ilf* *<fc **f*i CH 8 -COOH | *1 flirt* (CHg) U* 
ititnj **i *nnfiiti iitnfi in*«t *t1i mtl*ti *nn 

iitwm wi c*ti c*ti c*ra 4^ *t1f** (-cooh)-^c*i flirt* n 
i?tx*i nfiiti 10' 10 arrti 1*1 fn n $*i *w C fiiftft* flrtFW 


itn i 

jrtitms f**tn c*ti fifife*tn 
*rtc*trtti nw iwtttfi c*ti f*rii 

itn m fi” 4*fS fcitwn itftnT 
*i nitm m i 4*iB *t<* n\w fin 


itfttlT ffefe* *rtntrttn C-41 ( 4lftl 

c lit* C-14 *<fc 14 wti*i 
tip* c**f*i *tf* wtl ntirtnl it*) 
itn sfaitfa* *n iti *• 


* «rjtf*r® 
BaCO*-*• 


H,/ **lft* • P IU • 

--* CH,OH •+ CH, I 

fHtll 


NaCN 


. H s O * 

CH.CN-- CH 3 COOH 

*lafTinn 


* NH # +K . 

CO,-» KCN 

500°C 


CH a l 


CHjCN — 


HoO 


CH».COOH 


(iii) CHjI+KCN ->► CH S . CN-■* CH 3 .CUUH 

«p0 inn, 4* ifntfni *t* lit fiwtilni itw ft*, *t9lwtfi 
nhn ititif** ii iti-ititifi* «ntfi *i *f* w *f*rs«i *H it* cit* 
c*ti ii tit* it ifin^i n ii i *w if» *tflt* sittfii «J*T« i*i fw- 
f*f*itftt* ci\if5i fif** ijiiti «nt*iti if* witn ^tfi* itc*, 


*ifiif*s it*n *i< c**fii*ti ifiitn 

*n fif*iti iltnA *mr 

*n nr* itn i m it*. *itt*i5* 

* 

*jtf**. Iti flirt* *t<i ftf*« (CH,. 
COOH) c*ti 4t?lnn «tni *itni 

inrl i «rtftni cit* fi<* areu* *nr *t1i 
*tl-*irt« nf«n *ti* i «w im> 

*t<i *rt-*irt* ftirt* *tli, n *tcitf** 
*t(i cit* T fi<* *t<i ®rt- 
«nirtm *tli mtti c**fin*t ifiiti 
*n mtft* fijn, finfi* co 9 *t^* 
*rt*clt*^f*« 


4*fS HIT *ltH It* *f*8 CffC*tCH 

«tf**tin ufi* *i ♦ *«fH *ti-it*tirt* 
fifantls 1 **: flf* 1 ^ itntifti itn! 
ntniirtiti * ftwiitf 
*i*i^*f 1938 *tr* 4i^ in*^ *tn 
cn^fiiiti (irtntnmi *rtc*trttn, 
d n H-2) 4« N-15 c$iti ntomt 
irnti *n «titi *m n, <1 itm 
*t* • nirt* *irt, c«ftt5i * irtitlort 
4 i^ itm *n *ti* *irt. c^ttfei * *tl- 

itli^rti itu *** fifin n» *<ii 4*f*i 
*f*i\* itiitnti itn i f*fni c** 
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whr ft fi»t$te?i niWi fncm fcwi- 
cittri foflri cipr ntfc HTtflrt*i 

Hlffn f1 *1 (Oi or tri-unsa- 

turated) *t« <Wi! ®l- 

ctfiitm ntitcir ft ntfe mfH®! m- 
fft ftift? n*^ ini I fit* ® ®ntcit- 
nti> ftnfrii itiititi *11 $w fafal 
ww men*, «rrfa«ri cii nc® fm® 
siifcfiitTii nfiiti, ft® (®ntnt*Jtt?) 
nn fflt ®ntf«tlfl ^»TCtl fl*¥ 
¥i-®iifcfiitin i<n Hvtt cuff® 
utifci hit nfa® ii i fils <yi¥ ni^ti 
fmtfiVii itni hit utiti nfiih 
▼fan facm i fen® n*ii—nntfiti 
iff! fl¥ «ftft CH Cllfl® ntfc Ulltl 
in® itu ii i fnro $tn nm wni. 
®«&nt¥Ttt «fiti®: mfi® ntlfei 
ii, w new nfi® n ii i fn 
®t®tfl¥ (fifa ® 11 ) IJtfc itlltllt Hflf 
inti ii cw cnn, cnfi® fbf^s 
ntiti nfiiti ftn ftn *h® Hti« in i 
Blltfllfl J D t O (®tlt f »I) 11 
DHO ( ®tlt * ntltll fill 1'fiari ) 
win fisifi® h i nt«tfif nmi nnr 
fntfifr *n*ii nfintf ifo «tit f n 
ntitii fin* (HjO) nn fii fiiti® 
cmiwi n ci, orifii ®itfcfiiti f« 
itcwi nil f tn® Biitfiitni hit wi 
ifff if, fticn fai nift® ntcfc ci 
nfiitn fictfiiti iff ntt, ft* cnt 
nfwtin chi nff® ®rctnt¥Ttfc chi 
« iitftiti ftn nti i ft ni nitoi cm 
ipntftn citfi iti, Htffcici f*i i 
utitf mi nf®%® ntirtifi itfitii 
Htntnri n «Hfcfhtl «JW in 1*%* 


ntt it, iftwii f*i cm 

ittcgtcfi h siiWiiti *ii m 
h in? ntfc srn^v n i 

whiten *rctft® inn ci, ft nm 
nfWtn ntutnti cimita 

fftfe HTtfl® fulfil fill 
ffiffl Wife fTtfl®, HI— 

fnntfnf n fnmtcnfii fitfn® nl ftn 
n^f ii ii ii !"%<* nti? citf ^«.ni it 
it n<r«. cn f «fni numci h*m i ittw 
nn f«fni¥ *iif| nmti wi ini 

nl fit n* new fitfisBrnn Hnffitl 
nti? Hrtfn® mi h i 

cntcmt^iti fiiBiiti^i HTtftm 
njtfn® mif nilfti *n« h«i« i 
4 ii Hjtfim (-nh,) new ittaltnn 
N-i5 Ht^cntciJin fin «ifqntfn« *n 
ffffft HJtfini fTtfn® fcmi 
ffsni itwi nn ni fife® fjtfiwi 
Hrtfn® «ftntcn it®ltm ii i #t«i nnn 
®«n^, itifi HTtfHii fJtm® mtnfi 
enfm® cntfi»cn (cftlfi fftfif 

HTtfnC=?l HJlftl®! Itltlflf nun ^«fi 

4 fft ffen ^ni ci^l) wf‘®» ii, ®titfi 
f^-itntiPi® <tffiti cniffeii 4 f 

Hltfllll mfn® CH¥ HW HllfllH 

ntfii® f jtficii ^tlcittnicii (-nh,) nti 

fifmi ii i 4i ffit® Hp®fi fnfiitl 
nlficH HJtfi® nt^fm i 

ftftiHii f ^-niitm*® nfii^i^n i 
it®fin fin® ci^fn® fiti nif enft® 
nyi ntfif mti ffnti fifmi vnn i 
ft fifmi ntfitn in fi, iM 
fTtnfnitiii nnr« in ntci i ft ®tn 
ftn#n4t?fi cimti 151 nftn® 
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¥1tf 99in itll! M"# 9$9¥tC1 Ufa fl I 
nifi* C9Vnfi¥i ff« 9t9ttri*tc9 f>f%*nr 
ft?51 c*«ifaFi c*fa (Fe-59) «mti *n cm 
ClI*. <«¥*& 991X MWltai 1191 «Vl- 
¥f*f¥t9 ***% 99 1 C*499t¥ !?¥ 

ClVtH 9ft9tl *f9 C9C9 C91 iftltl* 
c4f¥ftf1 4Tfl ¥t9 I cfatl 9?l¥tl 
¥191 Cltf, "ifoll 9W (ttVl Clflfrl 
ittl C9^1 Ctftfftll wt&n C*h*t¥C*f 9f¥* 
9ft* MU «| C^«ff5 flftfr iftlftl 9tt¥ I 
19^9 9WT cWfl 9*1 «TC1"T ¥lftH Cft¥ 
91 C¥9, C*ftl&9 *| jftll lt%1 9tl 91 I 
¥<ftl1 9ft C¥t9 itltt Clfifall ifflM 
flftfc 9^19 ltd C9C9 9tl. C999—l^Ultl 
91 api iftitti, 999 Mi'll ftnft*rifici9 
*lf*9t9 V9 9tl, *9ll C¥49 C?1 C»l\l 
W ¥C9 I <l| MUtl iftci C9\cl1 C9t9tl 
C9¥H flCft ¥t9*¥ I 

*TC9¥ C9t9 ft4ci £$lt9 Mlfo 
MMftftl I <99 Mf|5 «f¥& fclflll—IC* 1 ! 
9Jtl* 9*f99 ¥ iflt MVflfa M9ltl fl<C1 
ClWfiFf CMtfoltl MiRt*!? (Na-24) ®Tnt9 I 
Na-24 }1 9t9l* iflltl 94*1*9 

Clt^l lft¥9 ftfltl 9W1 ¥9tC9l III 
M199 M*f5 C*Wfo*1 Mfllt*!* 91 ( ¥l¥W 
9t9t9ftr *lfilH¥ 91) Mftfl Mt*1 MW* 
lllltftr* ¥91 911 9¥'-9*t99 ifltft* 1C9 
999 9ftl9 9t*tl C5¥flF1¥l 991 9*C9 <944 
¥9 9f99t1 3p* iff C*fCl MtftW 9ft9 
C*flft9l ff¥ 9ft 1¥ ! -9*f99 9Jt|¥ fl, 
¥tft9 m| «f%1tl5 919 if®C¥ '¥199 ftl I 
C¥¥ftF9«1?IC9 9 l |C1 iff 9ft91 nfiftl* 
9*15 llftl! flfal «KM9 9tftWJltM9 
¥C1 9Jtf* 9¥f9l91 11* M9!t9|& fl<1 
¥W ftffVfl ¥11 9*11 M* ifiRtl 


f^fifttl 9^-9¥t99 91 lV-M¥t¥C9 C¥tl 
¥lt¥tft¥¥l 9f¥t¥, ¥1 ftl'lH ¥91 Iff I 
*l*t* C¥*f*l¥l MftltM* 9*fl> 9J9F1 t*Tl 
41 9tflWT f Hi ¥11 If ¥ltl 9C¥ HIJ* 
9ft¥ M*|5 wflFI CMlilHI ¥W Mil 

9C¥ 9"^f M¥to9-lfiFTri59 ^¥<5 114%1 
C99 (Graph) fofl in 9tf I 

C¥t9 C¥t9 C9\C99 4FT9¥l5 fttMl lt«tft¥ 
44^ ¥9t¥rft¥ 11 «Tf¥t¥ !5lC¥ ifa® l«tl 
14111 C991 9tf I A fttll H91¥t9 lC9tl 

fin A 99 ci\nii civfjFi MftcMftfctnn 

9tlft9TM?tC9 ¥C1¥ mH lflC<9 ClttH. 
991~¥JtMt9, f5^4t9 «T^fl9 

¥4< M9lt9 ft<9 ¥91 9tf I fcltfUWf 
991 C9C1 *fkl—9f¥t¥ l&fcltl 1W ¥t9 
Mfll 91 ft^'9 ¥4lfl ft«fn 9t9t9l 
*nf! «rtf^Mltfl M^99 C¥C* 
lt^tft-203 ftfll fl«lftf59 91 iTtfth 
ftl-6S fsft>« ^ftt9tl «ft«ntfti C^I 
Mitcifei ¥itfic®9 mISi ciVn «fnti ¥n 

Mt*5< ¥9 nt«n ClCl I fcni? CllfSFllI 

fllt9¥ 9119 9tltl9f W C¥4ff*r5l C99 
(Radioautography 91 autoradiography) 
91 C¥¥%9!t9 ¥tC9t¥fl¥ ^T9 fi&9tC9f 
iff^l « fl'l 9 Mllttll mtflte, «I4IT 

49t1 Mt«f1 9*9 I 

c¥t9-i?)ifiiri c¥taie ctlti 9lf«l 
¥99t4 ¥9 HI C9C19 C¥f4 *15 

¥f4¥9 9?1 C¥tT4 f4¥» 1C¥ Mttl 9nft 
9ft^C9C19 *f% ¥ ¥ft<* t5l9 €|f¥lH9 
9*9 1 C¥tW Ml ft¥t¥9 ¥^9“f4Wtn 

itlcltfti itn Mfift* i nftnrtt? 9 "if 

!t¥ Mfl5 ftfH 991 9tr9 ; 991119 <1t^ 
¥ C¥tni «l¥f«9 ^99 I «mj¥fc 
citn fiirfirftntfi^fi nifft* it 
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WTO fa. tff' tfft¥ I fa. *¥. 
c¥trti fttefaro Tom «rt?hr twfti 
®<K wroitlt ct »itf* cftit!t,®tt 

*1 fa. **. *• ftwi ¥C»I Cftwi 
®Jtft® CTO ftfal C¥tfa 
TOUCH TSfft^fa ¥C¥t fttlCI I fa. <M. *. 
®l2»f»ll «*¥& *¥¥ fctftll—¥«ftt TOJ 
tftftt TO «•¥<& =rt^^tTW=»Hf5« £ft 
¥tl¥ wl TOlt I ftlftCH **& tft- 
cTOR TO* c®®fti Iftfattt (fft- 
cttwin ®ftprfcteN T ti H-3) fact 
«ift®tf*r® to fa.*. ftft® ¥titTti 
tftcfctfrot *t¥fc*i c¥tctt fa. ««?. 
*.-«« toji fttrt ft i wcwl H*t® 

C¥tt * tt^cTO (wh ®TOft® to ) 

fa. <H. 4.*<tt TO1 TO TO I TOI¥ 

C¥lt* fftctetfaw TO HI C¥ft C¥tt 
ttftfctfTO TO, ®ft Cf C¥ft H—ftft® 
f«. *¥, *. tJtfti fit ®1 ¥tt1 CTO I 
c?TO •riDTO ¥tni ®tti cto ct, ¥t 
I5*t cto «rfa loots H Cffltt tot «rti 
50iSi ft®t*t ft i *t to aftttorcf cftnt 
toi tnfitfa® to i fti TOif«-®ft!»f® 

Cftt TO®tft¥ JfUffat® fftintll *t 
TO, «•* *f¥ CTO TO¥ C¥*ft TOf 
c¥fctt tftcteffw ¥i «w tfactefftt 

Sfatft WTOt fal Cftt CfTOt ft tl I 
n ^<W tffat CTO ®fl®te® *fa- 
TO® ¥1C® TOfU TO fatlS C¥tlW 
ttfcfctfclftl 

ct*rfl *f¥fa TOft TO teftltt TOt¥- 
wot trfatti *t*ttHft ten tewrotTO 
TO TO t f <TO ¥H TO TO®1 •gftrTO 
TO TO TO? TO ¥¥ CTO 

*fai wK tn-rott, cn^it® 


«fafat (Hfr*t®TO ct«ftt TO ¥trfl- 
fttecste) TOM ¥tt® TO I frfafl ®te 
Wtl¥ TOt¥TOM HI ft I TOi- 
fttojfc fctfit TO ftftl ®rfTOc TO 
(O s ) ftifa ft I ¥tlttfttl®*®fat TO 
W®¥ ¥trtttftt9^—HJ¥t¥¥ ®»¥CTOri 
fIS* tefict TOTO TOtl TO I 

frTOf* TOttl >IC¥¥ C«H ta Oi I 
TOtfWWI TOfTO ¥®ftt ^TOCH 
TOfaTf ftfaltts ftcitrotct CtTOtl CTO 
TO: 

OTOltf?*! 

6CO*+6HjO+lft ■* C|H)|0(+60f 
¥tC^t¥f faltf CftCltftfl TOfft- 
ttf i « nac nftfac® TOit¥Hctrtl 
ft til «ht TO, ft^® 0 9t CO t fl 
H.O CTO 1941 TO ttfrl 

ftwtft ¥>f. ¥CH ¥ to* fffftH C¥¥flM 

TOw-18 ftfa® ¥tH ®tt-¥¥ft¥ tl 
«R TOft« ¥Ct CHtf ct, fttf® ¥ftrOT 
¥•1 Cf C¥ <STO I $tl1 C®¥fat ¥tH-14 
TOftf ¥C¥ ¥ftf ®ft-TOTtl« CfC¥ ¥tCt|- 
ft^CSS ¥<WtCH ftf¥t ttftfft¥ nTOtt 
tew ¥t£"Tt¥nt¥ ¥Clf I tetctl TOtll 
CtC¥ ¥tc« ¥*rrft® fCtCf Ct, TOt¥- 
Hcipm tfifanrti c¥Htt« ¥tcTOtte- 
cfSI te^nt ft ti, ¥ttftftlcwfc ft:*fC¥Cf 
ftr *rtt<, fat ¥ fat ft njtftcti 

¥Ttft« ¥lft® ftl^ TOftPl ^®ft ft I 
fW HtTO Cftf ftWf ftfaFftt 
TOW TOIW ¥RTfl PfltC® wHT® fC® 
dTO *l¥fat €TClt»r TO TOft* I teftftt 
¥tn ¥Jlft® ¥ TO£¥trot TO ftfatft 
to <«*ti ^®ftt ¥«<n tent ®ti cro to i 
fftcro® clttt ntrfat teroifa®! 
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fewmfioi *tt4*tt»rti ifintfti nci 
<m itwi 4di i *£ ¥in «rti* 
itfcr* ¥4jif4 4ti 4jiiti vil w i 

fifar «rftm njiti nt* nt«n iti i 

cfti fiwi ifici cift wen ¥4¥lt4 
4ti iitiei fcnntit, n 44 w «ii n i 

4t4 ¥¥^1 l^lStl ¥f1 ¥C1C4, ltltlf4¥ 

fiwn fe* n f%-T% ¥ii ¥hr, ffi ¥| ¥^- 
¥ltt41 ¥<8&1 ¥tft» ClC¥ itl ¥¥&1 4tl 

cic¥ ¥ein. ¥i 411 i cii- 
fol ¥*l¥ltl fif*3 4tl ¥T^^t* ¥C1 ¥l 
•tNfJ ’ll C¥tl fa-fl 4ttll ¥t<¥tff¥l 

fil'tll ¥11 itl I 

% 

nten qrtcitfVci c¥ti cifa cil, 
fii 4i c*fci* fcnfifii ¥¥ti 

iftitu i ittfci ¥i *ifliti ¥i ici nt4 
cFfcitfirc cite* it»ti 41 i artnitftiii 

®VttW4 4Jtl¥ 4¥ltl *ft¥tfl H Sfl 
TO 4»(tf 41, ltt»lt¥l<Cini-faFlt« iti 
•ftfl ¥tltl ¥4C41 ¥lC41 ¥flC¥ Cltl 

nfntwtt¥i 41? « iteii espim- 
fin 4ci cm iti i diti niton 41 

CTO ifal ¥¥ 41 ¥¥tfl¥ ¥44 >14 Cl\c41 
ifll lltfto 4«C4, C4lfil Itdl f»»to 
■H4C1 Vtltl ifrtl I 

ft*U« C¥lt*l ¥ttC4tC^tn4 €tff 

«mm »w*ii 4nmn icu m ntn i 
*1f¥ ^¥4 Clfo itl 1*14 ClW 4tltm: 
ntfctlfc (FeS,) TO 4tC¥ I ¥141 C«ft¥ 
C¥t¥ Nil ¥tCT ¥* «KK¥1 flf TO 
4t4¥tl l$-lirft«TO ClflCl 4tl, 
4|lfillM C¥t£¥l Hf411 nTOlClt^ 
TOdfal 4tC4 4lC¥t^4^-f c¥tl¥I 1C1J 
ItTO, itl C¥t4 falTOI 

m nw wife's citoti «nfin c¥t4 


itci ft? iwti 4t4T ciyiti 
n%* fito* nttatlfc 4 j 4 ftw ¥w cm 

CTO ¥1*11 ¥4* C¥t¥ fewtll 4C4ll ^¥4 
¥4\ ¥^¥4 C4\t*fl *I¥C¥I Wfl¥ 44t4 
C4hn 4¥fi4 4C¥ tor <rMv 

C¥t4 >rt# C4l I 

C¥t4 4¥4 «rtft44, (444—^4^4 414 
¥¥, C¥t^ ¥f44 ¥¥ 41CI* *tlC4l, C¥t^ ft*ll 
¥¥ 44* ¥tC4 *& 4Clf|4—¥1 f4<W ¥«¥ 
C¥¥faF4 ¥tlC4t^trni C4*l <1414 
14¥44t4tC41 ¥4 KKf ¥f4C¥l 4¥C¥, 
C¥t4 flW4 C¥¥%i ciW ¥4^4^44¥lWl 
4C4TI C5¥fiFl Cltoll ¥4-sf\44 (Half 
life) 44t¥ C4t4Ttl, C4 44C11 4C4T.C8W- 
ftF4¥tl $1**1 ¥T«HF 5t4 ¥tf I ¥t44- 
14-¥4 ¥4-4pl44 5730 4fl ¥t*4- 

14>¥1 C¥¥f3FI¥tl •tfllt 8 ! C¥t4 ¥¥ 44CT 
¥ 4C4 5730 441 *ftl ¥1 4fl4t1 4C4 ¥/*, 
¥tC11 5730 441 TOCB¥fef¥l $ fall 

44C11 ?*|4tl 4C4 (¥/»)/ 2 II ¥//,—¥* 
¥t£4 C¥¥%W1 314 C4C¥ 4ft¥ I ^4¥fl 
4^14 *11 ¥t*4-l4 441 ¥!4tl ¥4¥1 44 
4C14tl I ¥| 411 «ffo *W C¥tlS ¥t<4- 
12 IWtll 4C¥ ¥1^4-14 4tC¥ l|B l *¥lft 
C¥t4 «rt?l4 ¥t^1 ClWlfce 4¥1 ¥t<4- 
i4-¥i 4^it4 c^^ftFrai nflitn ¥ti 

50,000 44in 1C IT 411 414 fl<l 
¥11 4W11 4¥li ¥t<1 C4t*tl^¥ 44 41, 
C441—44 ¥f4C41 ¥ tit 41 flltltll 
fii'tii ¥ie¥ 4¥i 4nnpr i 

mti i mtiti 44tv¥iei¥ 
CllfiR lt lC4 t el tl ¥¥ |fl¥l 

^41 wm i *1 44 <mi 1936 4 tn fir. 

C4tlfl ¥4^ ¥^4. cifii <tlfil¥ C¥lfll¥l 
finm *i4fin 4H4ti firn 



tRdrtfotft ns 


mftt* fU fWt, inprdf w 
cnfi fam ciVi in^n nwti^nnfa 
fflniti ntitcu it citafltnftn cnifti 
nttcntctten rrtnfin n 111 4«:m 
it 11 cnif*i nttprfcfrtnnfii wr n 
nfinti fifi»f*n ifir* w—fiti n ntitifa 
m ‘ nttcntcfrtnnfii m'-tftiinteii 
ntltWJ fl<l ¥11 m 41 m ftffa wto 
n ortmfiji nfiitt ntm ntw, in 
nff nnfiwtn iwi ncn ifmi 

1 ft niftl * 1 H ft! fit HU 4 «t« 
mK 1*11$ »f«ij 'sirti^t Hfiftntw 
ntn im i it nnfst ititwr ntn 
cnci ci, it?wi gi« ^ti it ncn item 
m>t fcififcj*^ i gen itu imi nfiitc'i 
nciffc ci\i itci i infm nftitn 4 


nnntn irftftwm trn tWIi 1 enfc 
cftijn wentfarwi np* m 

it nnfa intn id #t» ititi fci 
nitnrtin nfiiti iMfim nfan 
mi nr? 1 icicnnrciem id* m ci, 
itrtfaf-sfc in cimtfw itn iti 1 
itn nutw ctnti nnfo .in ftp 
intfiti iti fccutffcn ncicn 1 ftmttm 
-ititi «t* ctnti mf% uiftm 
nfa ititn ntvt iitci torn nfi 
intii 1111 mnti utitd, wjtfti 
nfriiti arft citici 41 fcntifftoi inti 
itnm itcn 11 411 "ntasl nftnrw 
fi«tm wifan. itiem nutiitw 1 
*i-nt*nr fiitn 4 * nnfa ifimm 
w*j^ ^fi at<«t mti 1 


ncltfl'S ifa 

ns* 


twi—cnptu ntd ncti item nnci 
itnfe ie«i nt 111 11 ntil nttcitn 
itnfc idi mfr 1 it nt«ls n ntni 
■tfttitinw inti fmtt nm stitwi 
wtem ciUm scntwi rtti itii fff 
n|» itm it fmifc mtm «mti utitwi 
tm m 111 dtfew «rr« ftmtcni net 
Hit cicn nin« wntftn ifni 
iw «rmi ntitim cijBitf *n itnn« 
idi fcm icik ltd 1 nicntfin ifa* y» 
ntdtcni wt ftirs-fii’li Wfi nci 
nti w-bf^t nrwtfn 411 it 
ntn ntciti w-cit/in ittcan-mmi 


nw-^ctu iiji^l iVti iwj nifini 
w-^ftr nientfin iftci fnift 
4ien fiw in iti—(l) lit mn, cit 
item $f nwt itcn, (2) nti int nm, 
cit ittcni-nicm fintitf 111 ( 3 ) it 
nl-11 icufti mn 1 
1800 ntcnnti ttftiti iteni int enti 
i<rftcn iti mem nten int ntcu nrm 
wem 1 it ’mnten mfnn if t itcttfttli 
ie 1 t» ntmtm ^ftn net 1 icien fill# 
fnuten cftitcn iH-Kl) ft nteitim 

*mt<-fa*tf fmtn, 11 'iti ftnftnfm, 

i<itii 
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i4Wli in inti i*ft *** (2) 4 

*J* l<tft* TOltt*! 1* Cftf* lt»l 
**ti in (3) it fifftn *t% itTO 
*H to. «ro *i ftvr c*ti *rtti i* i 
75 hi *tnr it fif*iifti iti*n *n 
*i *rotfi* fif*m *TOtfi* if* 
TOifttii ni i* i*i*rf*ift fittitu 
C*tf* ftnfV ftftl TOI ft* 111 1917 
*rtw ft. ®tfife. c*i *tfi*ti *rn ci, 
<nt»it»r TO*tt« c*twi ftn ^ititft* 

lf*l *f*tl Jt Clft I *111 fil-fCll 111 

* W *Cl*ft cm TOft* 
TOtww *TOtft® ift mitcii to 
*ti*ft ii fc*fi *« i «rr® it* fiTO 
ft* TO* *ri cto w*itft* ifai ntwi 

9* *tt*l 4 fit! TOC*I 
ftvr * «*f«—UTOtfi« if*i ftn it»n 
*t% i* I TOJ* *TOtft* *f*« fif*- 
il *ti <w faf*itii ifiitl 1*1 TOtilTO 
ftn fiftitli i TOti lift fififc *t*tit*ti 
**ft ficii w-fatri fifficii ifo 
TOtw ii i TOfTOi i* *i ii, *t TOtw 
TO ** cift w-tot j nt*n iti i in 
*tfa*i etc* *ft «r*htti iti i *!f*i*tft 
««*ft toi itittii* «t*ti *11 iti i *ift 

TOt—A ic«it 

fttwtlf ( 1 fttcTO—10* 4 l lf ftf lfctl ) 
<tn *tmt*i T iwi TOititi m cro, 
Am TOI t’k TOftTO fif*fi* *TOtff« 
ifii itTO wr-fcitr i *it*itft* iflti 
*Tti **ft ft TOI 1*1 TOltfl 1* *1 
11,1* CTO UTOtft* lf*lflf*11 ** 
Cfft *l*-*f<X dt* TO* 111 ftftfil- 

*rf aotPK *tmt*ti fTOfi* *ic*tft* 


lf*l arffn W-fcftf TOI 4 IttlTO 
TO 1000° K *tmtTO fifffihs TOItft* 
iff! CTO *1 ft*l 1 IttwtCff* *11 

m *tf>l*1 


*tmt*i (wif 

fmf* TOlw *1*- 

CTO ) 

^(itfttTOl) 

11000° 

0’45 

1000* 

3*0 

500* 

5-0 

300* 

98 

373* 

7*8 

273* 

105 

77* 

38’0 


*tfi*i (in) cit* to« cm iti 
ci, 1*1 *tmni ii *i* cit* nc*i, 
TOlc* *ititfi* if* fif*fi* it*; 

<jf* fit, < 7 fi*tit H c*i, 11 * 

i**toi *f*ft i* TOfii* *TOtfi* 
iftr fif*ii *ti TOt* i 

fit$n—'*icitfi* if*i fit^-n 

?-«fti *ii n—(i) *t«fti ftmti 
* (2) *t^tcii itu i *11^1 ftntti *i- 
citfi* <f* ci *tn *ft*ti, TOititii 
ci*n ii *i^ *wi TOI cuti *1*1 
*tni if* mticii *i*ti ftii fi^i 
TOI IttfWlfliCltCTtflfttl *ff« 
*tt* hi m** *i i ittilTOjn **ft 
c*tTOi ftfftwn itittu ft** to ci 
Ittl'tflTOl *ft ii, TO itu fifmcn 
ifiiti *n in i iti^ itn *iftr* 

fl'Ptl-TOrftlt* lttl*Tl^ lltltl 
Clft 1J1** If I 

CltWtftltCH >p** TOfTOtf TO 

utTO cftcii idiftwi iwr fTOr«i 
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nti wo m'nfintft f tew ^ 

¥0 m fttfh ewe® nifcc¥ totnfwh 
Cntentfn7fin*n fll 

®tfti fttfKcwi ntaroi icm—®ti 
*rtv* enti *®®i t5 c®?) w i 4cn 
TO-#1¥ TO ¥C1¥ fifaewcf® I 

WeTtCO 1CW WtH flltl 9 1®1 

wrcnwt?® cH> wo 4en nm-wo 
¥Cf¥ Ittcm cnC¥¥ TO® It® ¥ei¥I# 
cto n<rnto nfao wsen wew nmti 
nttnrn w7 m® to wn-nfintifti 
fcmmentfi® ifai sro ¥tew ntnteo 
H; no—¥e7i-nf«ti¥. fcfrl-cft^ttf 

* wfeo i 

fofc mentff® ifnri ewe® ¥1 ®n- 
ifv (Work function) n"*il n®i fc*fl 
iff Ot*IT¥¥ 1CW 1 ® cWC¥ tavfov 
fntfnn « 40 cn7 7e®¥$n®fn 4ffe 
fan ntn¥t7c®i ofw niti out® 
TO *lltl fc*ll m.¥t® OtcntefI 
®fr TO I 4* Well 0«fnC¥ Ten® 
fon&i to i 4em 12 »rt7e#tn 
m® njniti fii nti i on® «*|5 fcntci 
¥efcl-fcOjf®¥ q&ntl nWe^T OTOfl® 
if*i fnefan nn i ®i ie»il—-cn 7enffa- 
¥t»J ^ CTO fa*f® fear, Cn*fnC¥ 
wffin to fe&l-ifroi nfintn ¥in 
r3nt7c#t® TO ¥l¥-&rtljl OTOff® 
ifill f®e7l® fcfcttftffl ntlteO ¥11 ntl 1 
TO 41 TO ntltfo WC¥1 ftll ¥^1- 
artf¥¥ ClfcCf Cfft WWtt’l ¥11 TOtW® I 
wwintfl® if®! ft(®l ¥TO C¥ W® 
f*tfH¥ 11 ®T®ltl ¥11 11, ¥tl 4¥&1 

®tfa¥! fro TO TO I 

072 ifa y ft— 1*5 itlwtl— fefrl- 


hlrffcf C¥tl» ®tfc- TOlf$¥ C¥tl, ¥&* 
Wftff Cl 7 , ftlf ¥l¥tlfl «tf®W® 
11 4 ®* C®» Wtlftl® C¥tl I 

1*5 lt*C¥t!—6*0 ®t7e#t®—CW® WtW* 
?t7®, cn® cwcnntl®. Iffcitn ortftcntntT®. 
Cl® cfr»l«tfo ¥dHlftltl¥, ¥tlH¥t^tl¥ 

¥ ¥c7l-f®lH «\l¥ flCl"l¥ 40 ®W,® % 

wtcTfnit® fnenof i 

6 0-1000 ®t7e*t®-®tC<t¥tn *(, Cltwt- 
fnfcti, ®*r.®, wtrfftit® wo ftftf® 
fiei'-tf I 

U®ltl—Oientfl® lft« IJlltl UI®S 

Illfl¥ OeitWe®7 111 41 icon 40 ^lf^¥ 

ntift¥ «iwt¥i ci^titi ®tf»rci^ icvei i 
to men mtfo «teitwei 4i on 
initi« <tifn® ¥tci i ntifi¥ ¥tcl ¥i- 
cntfi¥ iftri initen ¥tn «wti®silMi) 
417 ifnr; i®itt will tn«m- 
cntfi® iftnt® ¥ei niFi TOtici c¥ti® 
fie-ii imti i4l^¥ cm cir® ntci i A 
oen non ¥H n ntwi in; (?) to 
fnfM .^icntfi® iftfi 4¥i1 

¥tenl mi level i mentfti 

fne ®'toi ntitevr ntift¥ nnio (01— 
vtli, fsif=r, cw7 7ftR mfo ) clef fi<¥ 
¥ientri® ifai vtn ®tcn nnio ¥H vti i 
4| neii wfro fufiFi on n i 

noi ¥Otn ^<ei ¥tn ciwteii 
new new wientfi® ifn noti ^il 
W75 itn ntwwti ¥eiei wo tow 
ewe! wicntfi® iftr ci®ti wenwi cn^ 
?r®ewi wfiftil i ciwten n® 47 m wi- 
cntfi® iftn new c¥tn« n7fni urcw n'ln- 
o®i cn71 wen uniti® ci«ti wwwi 
tow mw ® mm wi fveiurt toi 
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Cl«tf TO *** ¥* I 10 

*7tl*l rolf%*t*f 40 fa* C*ftf*&t* 

crotw *w 5 *tl«i **ro1 0 4c*tro*w 
*»t*t*fatt* <ii wl ro*,*f* csr*0* 
*t *7 *ro *tv« 1 *t$* fi i fro 40 
*t*i*ffai *fa ftrr'** 40 c$c*i 0 
tftc** iru* *rt<f t «iw *tci i 

0 ** ftcw c* n* <i «tti* «tt0 
*J*5* U. CTOft* 5-40* *1*-«*t*t 
**cw *t*t*r f*t ■rtcnteii fiwi **«rr*fro 
ft* <11 

(1) «rfafi* *$rot*t *fro *i—4* 
*11 fct«fr* flwtrrt *tfa fa^l C*** 
«rt* *tfar* *nc*tff « *fa* $*<* ft*tr* 
*r*ft* rot if i *tfa* ^1 **k*t* fc**** 
f0tc** *tftr*j ct** roi f i i rojro c*c* 
«fa*fro *r* *r*c»itfro *fa f**fa* *ci 
ro* «ifafro 0ft*i rowtft* *fa* 
t*?fa* *i *** *iyro *t*c* *t*rtc*i 
*tw, ro* roftcro wrote* vftroi 
roifi i 

(2) «tfafro *Jrot?l ftfai *i— 

*(C** **11 fCllf, 4$ ***** *11 roWtfTO 

*fa* cftro *j*ft* roi f* *1 4*.* 


wro c*w fatfi *10 *rtcw *t*fc*i 

fit ittftofa 4 *\ 4 «tc*twt<*t? fwt 

4* *«** 0 *11 4*tl*ttCTfartC¥ 
c* <rf^fti** 0 u. vtv *f0 *nw* 
*< wror* <®t**fat* fen* fttfrt* t fafa* 
^tn*tit* wro* wcv «rfaftc* ftfa* 
*c<* «r*t* fit 4^ *< *w» wro* 
fro* ** **i *** 4c*w «t*r*tit* 
«rro *t*i ron *t*r*t*i 4ro 
*c<* i tfc c*w **c0 wrorc *r?fa faft 
roi *ti i *0 r c*ftwf« <®t**rot* 
*t«*r fro** row *tc* i i*t**ftci 4*< 
fifaroNtw 4| *i(5 ro* *Tro^s 
fciitc* i itrffartcro *tftc*i *t*f*w* 
crow 4*< *t* *w *ttc*i '■trot* 
ft*i roi *t* t* row* i 

'■TO'rtfro ifa* rot* 40 «tcit«r*ft 
*Kft* f:*i—'rowtfro c-*ctjc*tfn t 
n*tc*i «tt*f*f *"**, 5<* 4*< *i* 

«ft**t* *tC4 4* wi ^*f**^* i ^tft?1 

*r* 4^*rtl* f**1*c*ii ^ft*» 

$** « *t* ftnuc*, f«f¥**tft*ti, fft- 
ftroiti, *tf, ro*i, if, **t*. ittf 
f*wi 4* ^ci*c*t*J *J*ft* rot« i 



fvrcts 

TOtnyif t c*r 


S*t* ntfc rotw w *tcn 

on in cnw)nfi$\« «rti 30% -riM 

fin «t? Ptfn ¥ti*ra nfnfii fcitn 
TOtfi *w w nt*i fnci * **r & cw 
¥trc n*gfa* <ftt to ?n *ks gronts 
fi*w wn tofi nfnfl* wr 
w?i gn vra ftitfe tor «rt«*i to 
w TO mx-m ¥¥¥ w own *iw ii 
OR TOOH Vf f*¥ rtfal «ltl$ I 
A I¥* W *9 *«¥« ¥Vl W gf*H 
FtOH WC9 iftCM fat¥ 5TO nft¥, wi 
TO¥ **ii w (sfrtf»mtw) *i «ow i 
TOOII faff ftc¥ TOtt¥tTOn*C¥* C«& 
rotal c 36 *tln) *yf<tffa fKw i 
*TO* ^VtOrth^fW ¥tt* ¥tt* n\w, 
¥tV9¥ «gfa ¥R¥ fant* I *tf1 OfC¥ 
ntor? <w orTO c*t¥ cto *rf« n* 
*g *? ^Tl nTO^ fe<>*rt%9 fc«*n tou 
I *ff^ TO fo* TO TO! 8R 
(2C¥tfe 90 *W*R fTOtfafrl* ) 4^fal- 
TO I lllfl TO nfa* TOt W C>f¥t^ 
*i to« vi i 

fVRttVI *¥— 1 *W ¥TO ¥HC* fW **l( 

fw, aftw oi nftro w n«, to cnt 
nfiTO nnwi cfct w* gront* fw 
ftvrtm nt ii i nnm nt« TOfw* 
gitint* i«ii m m wro n*»t* ¥to 
W¥*fftf* *11 nft^st^l fl 4|¥tR— 
TO g*ti ron «tf* gi gar gTO ¥fi¥ti 
nfto fi i to nw mwi tow wm 


¥«« ntfW 4* gTOfll gTO- 
¥fl?¥tl ¥tf?¥ TO Xffaf II <w 
to* rofedw ¥¥& faitft gen nfto 
¥11 11(11 n* m *TO* g*tW*¥tg 
W¥ «rt¥tl g*tCW g*t ¥$* Ofcf ¥&¥! 
gC¥ ^tC¥ I 

fawtcvi itf«Rn ffi ^*n wi¥ti i 

ftf«lMI?C¥ ftf«* f^ltcfl »lfW¥ 

¥Wf4¥ ¥tfC*r^ f^f^iw IfCTI *tt«ttt¥l 
n\*\ ¥¥W «rf»f¥¥ <*¥ ft* 

<c»ftc¥ ntw ¥i, w ¥ti n%- 

C¥*r R«t 3P5 I ffiRtf «f¥fif^ C*RtW «m 

6 ^ nf«c¥ 4fnor sen I ^t¥tw w ¥«i 
ClfCI f¥¥¥tc¥¥ *ttcn ffC¥l CKt ^t¥¥ fa* 
i|f«Rif R^tl <»RtOT* ^CW 

frt¥? ^»i=it¥ fcnm nrt¥w «if«m »»¥i i 
^{8 ¥f« fwtCVI in 
nt*fi cncii 1966 >rtw wrc f«t>r- 
5t*I¥ ¥jRt¥t* tl^ *ttol ffOl 
¥Rt* *RI 35 ff s fils 5¥?1 y»¥fi» f^^^rtC¥, 
>Rf¥I C¥T¥|t? «tftd ftci 
^IT ¥t«f fs^tCH R*fc ¥<f^ TO fifW 

«irt is fn^R c^tn f«iwi c?to nt* i 
nren^ ^«n fn«, cww* ¥tit¥tff 
f^< nirt ^tr?n nwac^nfiTOi 
wn ntc¥ i on* ^»n *m 
¥tRf*¥1 ^Wltm ^H* 

*t 1*6*1 nrorw TO^tv ww¥ 

oft nfwtrt ^t« wr fl¥i ffiH oi¥« 
¥¥cn« grop 
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itfitcii flit! ®nf ^ fa®* ^ 1 
* *rw¥ cftifamtft m i* 1 
f«i crotw'dfairtc* *n ifn 
crotw'fjfafafef ®to fa®H *it*Vt 
c?ic® it«n iti i itii ^ftifa 97% H®ft1 
ftnts«i*!*®ti!tif!fa®i 

47t*tflfa ptlfCW ft!®* 14-25 

cftft Hf ffi Pis; Mfc WWtl ®twfif 1- 
jjctu s^jt Staten* iiti i <i* H4 
uteri 3,350 Mi V uni vn 

^ti«i ®»( w ^it* iif—itn itn 

<iitn-cHtw ftfacm i* $1 * r *® 

it«ri fw cTO ®rtw i 

P^tf Hf f *t Wl &®1 CTOfe!*! 

dptHJt® t <Htlf t! fltl^cm ®tl®l 1*7 
ftftii *f fa: ft: i <nti fti itif ft ci n 
if litibw near cm ftci cror cif ti i 
W* ® 5 pif ffwi ftifa ^ifafW* 
f w fro itn itn ®tm ®tro 

aifjar nitn-fifti <m TO i fWi 
cm nf ilfl. ®t* ftiitw* l/ 9 ®R1 
nan fct« cro itn i iff ®tnti 
fitif in to ftifcii i <«* ifi <if ft w 
ftifcm lift cm 1912 itn 14t 
4 ftH 1 fflftl fan* if®* toi? **t 
frftfetfaf, ii to® n m f^f®* 

TO TO TOfTOl-fftltftf HtfttCl 

^nltll 

*tro TOf ftlTOftn, faf Cffft 
4Vwt« * frtWfti ftiitro ffwtf 
citfri *ftn, &®i « ifai ftwftfi, 
ttatn, TOtfim <w fafcfafrtw® ciffti 
micro i 

*hto ftftit mwi-ifa frtWflf 
fitvff nW to iti» ®tm man 


fctit 50 cm60 ftfoicin uni to 
w, ftlti#m® *fftto w faiffi 
$n itwi ®n ^ fiftvw ’ft* 11 
to *tit«® cifc—ifa® *ittfcm 
to itsi itftifriftiti itn ®M* ff- 
*tnw cm ci m fti#n ® tfa® *ftt< 
toVri me* to ifn, ®m iif* 1 
feim itftffci .cm itci, ^itut'OTti'i 

nfti^i tom ^i 
«tl TO ftlltf f ft ftl iftim TO ClCTl 
fpH <111 faS ItTO 11* 1ft 
m* <111 cto^ itfrti it* to i 
cto ii, cm itc«i ci, ff itm itfti ito 
(16,000-4.000 f. *3-) ifa 100 

ftfti ®^8ti CICTO l «ffa 100 W 
i?can n ^ti ’if ftftft^ti itro * 

«jft*ft ftfafl «JTO ifaf ITOlftw 
4ffl'§: fai fill ftl fil it! • (1) ill - 
c^f fltivr. (2) 1ft* fa*fttl ft! 
(3) nticicii ftuti (ft®,i% jntftiti) I 
4nflt* fit Htflft Hi TOC! I ^IfJftl 
ft^tf lltf 1TOC1 HI It! cl, 
H^rffltlSCl ftc« «ltl ifaf TO 

Cl ItCf! ff! ffr TOfal* ftClCf ftfa* 

H*r®Tft« fa®i fan tint! itoi fan 
TOC® m TOW I TO fe*f®Jft 

ftHt! I Hl®1 SP»« Ifafi* ^ ^ 
if if ntstf-ilra ci niff Tt ®n *trf, 
«trro ftcli ftfai ^n®Tfti w fan fai- 

it!4frft®HI ^IflfaHfaCf Cffccf* 

ftHti toi i *rft®t ffci fiti- 

^rn ifa cftiftTOfiTO n ontifti 

fft*t cicf iti, ®tro faHtn* ^ftttfi 

ifam® to' its i ^ *fi 
ftutcsi toi i® wo 
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imt mr Rtfai fiwi finttRftt 
mi iRffiw *wr rr cm i 

i*R-itmni fwt*—mtr rmbt 
cm w citi %rtt fciuRft w 
fai >?ltf cm Rtn r« ilni itmn 
fi?R *t, rii r!ir mnntfwm Him i 

wilwi't r RjtWftf r| »ri Hut* 
cm m i %ri Rtw Hiti RtitittR 
4rtt ctt fiwfw i^itii tftvrtw rI iri 

Rill Hlltf CW*C9 ItRTl Cltf f 

Rtltfl, <4fl*lTfti f-4f^1 

wtwi ft?i r^ n newt cut men 
mticili nt«rti«i wtftw <& n ctwi 
*iti-n?tn ri n itn »n i 

ctitiRttmmnirffiiii *w ntttfh 
rii Ri cwi RttfcR iMor w i 

Rfttftft Riti m itR—fitiwrc nr®, 
Ritn 2 ittft ctn 4 mm cRtfr utni 
cr*i tfc* Rtrw i r - ® cit cri 
R tf crntr cii i Ri cm Rtii itn 
iRRH, fill 11RI1 RtltR CltR 

RtcifiRtf ilftn ciin im« citm- 
tfn <*t ni m rHi w rot 
Rttitimm n Rfw tm in i 
tt tftt iti itii-itii ifirt cm .mi 
'm iti, fit nit <wi unit inn rh 
4i« Nw n* iti*Mfti RRffiitft 
ww item fro cm wnftn itii 
ttef tm Rtuti fin i 

m*i mtm wtt 

4MWlftl41 5R1 CRFltlT ( ftw Rtf*! 
RGrtR fMfct'«m ; ) Rtfc : RflRl UlU 
.**1 Rif RRRR1 I riOOS fl w Utlftel 
if .lni cwtd RjftR 
24 RRiiuid69 itn ct i P ncR f i i n cAi 

wm r 

4 


iftftHffillifat RRRW1 TORI ft 
RttCRfMCRCT *Ttf fin % 4)4 Rf* 
4t#tRtffR(Rilnc3ifn)4n fwH 
cftRf^n-Rtnntc^ ' stifft* m 
fttftf wtwi ^•urtr-eif nti 
ftn nni Rfw rcri nwi 
¥tiRfl< *rw <i¥ch*i RtftR R4r«n ft*ni 
Rn*n Rtf RRCT1 CR*1 <1, lff« RtfftR* 

mni W'Rt?m ^nnt% rti ftrn 
nw ^RftR ^«fl fi*l I 4ftl ffRRtWftf 
RtftR $ Rfti W Rtft¥ Rrtl 
¥fWl I fhti Rfti <«t¥f 5ft CRtf C¥W 

4«rtn^ wnttRf *r< Rtf fvr« Rtwi 

«fi¥rci iTftF ^«f RPT RtttR 

12 RtfCR *ftV ft¥t*ni Rftfftf 
«t¥l^f*f <5 <K« *1W1 fRltl «n ¥tdf 
ff*! R¥T« Clitl f¥ff< Iff RR^ 
«t¥I *11111 »ftf fin 1tC¥, ¥W 
Ilf RRTff ¥^1 ft! *ftf I RttR^ Rt 
RTRftl Wtft*rf5 Rtf RRli in <1 CRtl 
fi¥ nfil4l ftf faR-Rl-flf** Rlt^R 
fwu mi Rnn wRtwmRt^twc*m 
*f»rn, nm net tTfttf ftti rir 
tn *it« ii nfiitt tti ftci 

%ri Rftititi imfi 

*i<t unititc<* it in fit i Rtf it 
cun cm cm fin mm ftti 
mi im«tfrti RtnflRtt i - ittfi- 
Rtm Iff 1RC11 5tl Cftfe «*ltfl RR 
115 RW CRt*Rt^f itR Itflll fRt1 v Rtl1 
Itl fit Rtf Itil fm: ni 'RfttR 
ftl iltSfKtfis 115 tltt'Rf cm 60 
IRftCRK «%» «fi R>ffcin R1R 1R1 
pi f%i fifittfi f^Rffrn, itRRif 
f»n v m cm i^«jmi iititn RtiR ui- 
iidH Rif in nit rii cin 
ctftmri 



cwaw m w Wflur cm* 


*fM^r wtijwiwti wi «d^ uif vt«t 

VI ClltCl ¥¥ C’T flfwi ifffo « 

4ffwi wto *fm wtiw, <u m on ¥ii 
Tiw n i fiwwfti w imt cm 

Ittl. 'ill Hit C¥fl II C¥tl 1¥T4 4C¥ 

wtti ton fi^ilii iPti-winni »if- 
4?It «rtft ftfa* in iitcifri wtiw ¥n 

ltlt«f¥ll Wfefl Wlltl ICW rtCF wtn i 
Itn Wfafl W1H Hid fcfcw itw ft, 
¥tn wis wtm *fai itfiinti i wtm 
wH4 in n «, «iii¥ tfWli citi c¥ti 
Itci «*ii wot ^i iti nil, itH fti- 
'flwwi 4tin wmtwti it¥i0 wwjw i 
Jill '41$ «tfa^l WITH C*C5 lt¥ltl 

taww f¥ itirc itw—wi ifti m 

iv i ¥ii itii*¥im < r •«! fifiiffwti 

WtWtl lt*I1 itCRf | 

*t win wtm f%<n ¥tw 

lltw feWH *Cl¥1 ¥W f¥*tW flfal 
4tft C&f !tt¥, Cl ftllf iMll wtntui 
lltll I 

filial W*l—«jfl$tl Itself fe*¥l 
itl ¥ ¥ttll fell ft¥ilft| $**1 
C¥tlt¥ flllbtlf -70'c Wtlft 
cvtitw fti^wwi mu tent* «rtw 
+40°C I iftl Vtf% W¥WI fef WtWH' 
wfo it? fin cutiwti 
¥V* ftiftn wtn HI taw 

*fgw «w w*n tai f¥f ,%5-dftrr 

11 W* f¥W *tw ltd I 


ftitifi %s c4n? i t¥H i taint-*- 
Wtffell CfC* WW1 Wt&¥J mKi 
Clltl fwftfl ltd > ¥1 Hl¥ 

Ifoiw fl, f¥W ^ 411 «HP# Wfvfl 

wiwtw cto itwitf wtfirf fti fff 

411^1 C?lT¥tfl WtVltltlftl ftfiFItwft 
**K W¥*W¥Jtfl «ill 11 ftltfl 1 CVC 1 , 
W«CH 4ffkl Weil Wt*fl¥ ft wttll 
VWtlfal Itw H¥ 4t^m ftltwi 
4\wi wtiitwii etc* it¥iti ¥tmft 
ifwtl ¥tl I 

ffl^vfl^n wtiw wHww fcvwtl Cl 

II 4Ht C^Cl !tl¥, Wtll ipii: ^-1¥CH I 
1¥11 fll^ldl 4Wtl Itltwttl 

fill W¥ 11 wTn-KWl C¥fl <4¥ 
11C1 flll^WCH 4Wtl Cll¥ ClCF lf¥ltl 

III 4F« 111-W1WI Wtiw ¥C11 

Mi win wmtti im-ffilwi 
Pkw ¥tl¥ ^om fcwwtl ll¥C¥ Hit WWW 
win wot i¥tii ici itt¥ i fei fc m r t 
utitnn w¥cn itHfii ¥H m iti i -> 
mwwci ntctm iw n witiw own 
itw itii ^tutw wimifti tia- 
wtn ^wn +5*C-lldl wci Hi An 
ifaitci wwi twwi «rtv —i*7*C cm 
itii <i n iti mHttftcw mew 
INit wft. iHifUi wtin mm f^itf 
—(wrci wwitv •^Nwtw w whuwOhi 
%wwi —nrc-w ifc¥, ww wtm «w> 

ypWffW PW*.... «. < > W li i '' Ct i M; Mliy i „ . ■Il l .| , I 

wi-vm iw»ti, fPifiwi pcnmii 





Vw lf¥ff fit IWwl iff Cfl! 

citw, i\»¥ttf «m icfi f^ti -o*8*c- 
*w ^tt¥ cm itii ■friftw <* i*ci 
f*,iti lit wtifti itciw nm f*it¥ 

iit # c i -rirc ^ -r5o*c itcii 
fffftfw ftm fi % *n infoi itm 
iwi fait* iteftci fi itcf, <11 wm« 
ftu twi t»i*i cf, •ftartw h i $ h 
iff fanitafi ita ict cifti, w 
fftfi icv fan* *f ns ititifif •nrt< 
fl^Mil fllfllWl ¥n«fcmtflt¥11 
> itiffii w clef ilfcf HtWlS fcfti 
finntciiff i 

faitoifi 4ft! w itn—fV| iw* 
Cfll ill, lt«1 ftllHlfl fftll 
ftw ahw fcffli inn itii m 
«iil <nti«: wt^t *n ffitft sftn 
ftftor fcffti ftiiir if fiiti ici 
«fi ftff cna «fp ifcf ntiti 
ftfi c?ca <njt cm ifcf, in nt^ciw 
Ittf fp *ftl¥ I 4CW 1C1J itii 

'ftfffofrlffH fifeicf** vtUMi: 

<tflfftCl *¥CT¥ fill* C1CT ltd I 

•n\wt»* ww fiti it? it? ftwi crcii 
fcffiftita itiifto fctiti it? n*i 
nw fti ittf, ifi« «n eft Mi? 
vies ntrc n in fawifaiffi *to« 
UK* *rft« *111 iff ftfhr fc*n fai- 
■fhwfti flat n fa cata iti, w in 
fits* ?? vfK tie? ntiti cwpr *d 
m‘nfif ntw flfiwi car? <wrt*?hr «tn 
frvffftll 

tWIVfill rtc* ItCf Cfff fti— 

vw tV i vw fw % * ffprfni ittv 

¥11 fit?? IClTf f w fftl t¥| HH¥ 


nHt ftt?, cHtcift?* iff? im 
«air Inti vw wf efew vrfcv i 
«rv rtti ittati t*rtiH ajrci <tw 
*!fenr 

«rtlfa¥ wti ttfl «5itVM *rtatnv 
■wr fii *rti ci, *ftw nftiH 
w*i ftci «t(¥ it c*k? iff t* 
4Hi iff ffl itf, vw cffl fttf 
ffrftwti itcs «rti ~ao*C to/m* 
<> wi f«f *»fm u *n i «all wwt 
*wu i ^ «witt *ttllt¥ *¥$ 
Cllfffwftwi ¥tw call H¥¥*n 
(fw ftw mw wr wi m ¥^*r wf 
if«i¥ ft i mm m it*t 

11 ¥ 11 fit! llltlf ffI fn Iff ¥tw 
itPta fiiwcii clef *ff w 

it* tinea i ntitms irtartcit* «d*c«w 
(i ii ita cfici *tt«*i iff. 
¥tlfHCWftltf “0'9*C Clef -1‘0’C i 
fit wif-ai iYcb ci ii wi ita«Pi 
m Clltlftl ?¥»1 lieu 11 
m* iti - i'7*c-i itcfi *c«icitm 

itaifl f CH— Boregadus saida, Lycodea 
turneri, Lipacis koefotdi, Gymnacan* 
thus tricuspis ill Icelus spatula I lift 

ifMln in cicf fii fiei ifi iff* 
utiei in fin nil iti, ¥n m icw 
¥tcii w ic* i ffi ititu ^nti w 
m witim itci nMVn wi ipi 
cifti, ¥H fn cm nutei* cto itef i 
fa«tei ita«fi clcs itw, ¥i nihl ww 
ciu cm ci, inn ii m *n «cfi 
vm *¥H nfirffai «mti mew itr« i 
iff« nfWWi mm ititf ilwffcit 
fW W m ffc W !t«!t* itwtftw* 



%i fth'ift*!* rtoMt ¥*¥*'. 

iitfn •rfWi fi« itiifti it* ¥ii ¥*¥- m itiiftt* <tti - rcH* itwm -#to 
*ft ititifto *nt< nt«« cm it iittn n, w itch «» Hjftnr* 
vfvftii wti ittifti *v iw* nfiiti it?t« cm in i ifti *mt* 
itucni mt<ifti ftfto ton nftiiwi wm 

fll-fltlf *f?K—Cft^ Clft, itltlftf fttH C¥tl ltl«U fl n HWfc *CT I C¥II 

•nrK i*t¥ ¥iiti w ititi n* ir^titt*! Wt<fti *f»* 

ititiT ¥tt, «i ituti 9 C 9 ftcti w ¥*¥ifi *i?K chi— iiftto 
iftwi ¥« ¥ii iffiti ^ntvf=r fiitti swti, iitftfri fcwtft •wttoftvfatoi 
Ml ftl ltl¥ lt¥t¥ ¥tt* Itlttll ¥11 Wtl I*t¥ W lt!T* ItitiT ¥CI I 
¥tl¥lft It¥t¥ ¥CI¥l& lit! «ttl iff IlKlfttl f¥lt*Tl¥ (Cryoprotecdv* 
¥11 ¥1 ¥11 ¥¥-¥¥& ltd! It¥t¥ ftfwt agents) III ¥1I ¥**lft fWtlf 
to¥tf It¥Cl '¥«!¥ flttlt H I Cl II WtClf liltffo fttlCI«1 CHI 

it« 2 o°c ¥ii io°c-ii itit* mr®, ifa A ii iitcfo nii-«npf¥ *ti- 
iTtii it* fttii citi ititifti nftito *tti wj in iti, iti cm ifti ¥tii 
cm Iti ft I lft« toll ¥tll *!l¥ Htl Illj| 1¥ WJ¥ iilwftw H —OH 

Itltl It* ¥*¥lft lltt<I ItflfJ ifa* JJ1¥ ¥tt¥ I ¥tll¥ itlfl ¥1 Cl, Cl H 

¥ii vtiti iwft *fitt<i *rf«- mc< - oh i?¥ «ifi¥ wm iti¥, ciift 
ittii citi in nftito cm iti ft i viiti i*t¥ ^nfirifai itit* 

Cl II l¥tt<« iflltl ItCf, Cl«f»l ¥C*I1 ItltlJ ¥tl I lft« -CVft fttil «tf*Itl 
citfeiti, c*titto, ntijiftifi, ntiftiti fcfifto ititift* Httoft vfitoi 



fctftffl *tw ¥11 C4tfe*r II ¥11 ¥Iltl ■ «*t¥ W1T8 C¥I It, ¥tl ito 

cwiito ciftto nt<—citwi^tim, s ¥tn vrn iti ft i 
ittim toitfti ¥ti ci ii *tiK 4 ti *ci *mi ftitn m iti ci, to*» 
¥f| iflltci itci, Clift ¥C1I n^tftftl, |ftn IC¥ # Id IW *tlft ¥tltf$t¥l 
¥I?¥^ 4 tll ¥11 C 4 ttol Il^ll Itll 111 ! 5 J*¥tI *tl lit? nfti* 
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wit tot to cftt *m. TO*' to 


tom,mi 

ttft^f TOfcftw 
TOftf -OH fW ftftf ffft tow 
ftTOHF ftTOftWf ffTO ItH Wff 
fJMT* TO CW t 

%tttft)fttf *t%t wrfwF—fww%*«i 

fTOr to# <twi iroi c^r to <rt% 

ftft ffftfnf *ff¥ TO w5 fttf» 

TO* TOi fft* m tacit fTO 
ftm fti trot, TO *fopt TOtf dew 
ftfTOfitftftTOrftfrt l fftfftf- 
K*t Cftlfffff -273 # C-ffftltftft 
•to TOi ft tro ntci i *ftw- 
trrm ftt cf, ftttifif fro $!rt w 

tft%ft TO! ft ¥TO ftlftf ftff 
TOt-TO f< fTO TO ftTOff TO*' 
TO ntcw i to cftni fc<M win 
TO Cfttff Cftf *fa fftf ntci fll 
fti ft* ftH fWI—ff* <M1 TO*' 
TO ftlf, Cftiff faffftf ffNtft 

f^f? TO itrf, fit ff?« fi fi 
ffaftf ff Cftf ftf, TO ftftf 0‘C-ff 
TOf *faw CTO Cflf TO If I 

CflffftwWff Cff ?—TOm: cm 

cftf cf. cftif f fiwiTO tffftf nfm 
TO* Cfltf* (A fff ff, ffl Cfttff 
ftfcff **! fff f W ft Cflftf flft* TO 
f& fti Cfttff V ¥ff If f 11 
cft t f iftf f *f «t? nfiiT* to ft cftcw 
ftfwr fftf ifftiftf TOc<f fif-tf ft 
ntt% cfij to ctttff TO-TOtfftf 
ftftftfft ftTOtf TO«ttt fl I ffl f* 
W!» Ijfc ff TO «tt* ft I ftff ftff 
cm CTO Cf, Cftltl ftlci TO flf ffftl 
Cftf ffttf TOC1I TOW ffcf ftft 

{ttTOi fti ffi m tow cf, *f»*i 


ftftf Cfttff ftTO tiff fflfTI ftflf 
ftcf f Cfttff Tfftt TOf TOftf fWf 

to cum* cftfiwtf cftit*wf fftr fffif 
ftif wf cftf ff tow ftp cftHwtf 
cftrt** ftfftw ww cftcfi csttiKf fipin 
nif-TOff ftc^ ftt j to c4tlNfPi 

WCfCWl To TOM CfftHf fPCTOTf TO : 
cftwf ffffi ftK-ftfti^f fftiroPt 
ftlfffll fff CTO fltftff f*«| TOtf " 
im ftf*!f fTOfUt CftWf t^ffflf 7 

arTOiffftffRnrcff to to ftf fif 
to ntn ft i fff f¥, cf fro cftfftrtf 
C3Ftft*f CftWI fffftff TO, TO To 1 " 
ft*i cfir 

ff*?tTO fl^ft m ftiftro TOffi Vt* 
Cftf Cf ftf^W ftCf fffTOfff, ftf Wtlf 

«ffl ftii ftfi met i *nfM to cm 
CTO Cf, CfritTf fir* ff TOTf -SH 
pf ftcf i fffttf ftntf (Thiol) .fpr 
^fl ffl *f»fl JtCff flf TO Cftf 

fff TOtar" fw ftif, fff cftf to 
ffrtf •fftf cftiSf nm to 

ftf t <ff* cfttlf fit ff fmf **SH 
TO fff ffft c«rt*f ftii -SH pcff 
ff ftftftff fw <* -SH ffftftf TO 
fitfff f*f\ft—SH to«^ ftftf to 
—S—S— fff 1 ! fcfff ffl TOhf <^l 
c*rtfcf fi to W cotter f(^ hrtl 

TO ftCfl «fftf *f*t f*^f| CftCff 
ftfro f?c*t fff c4tHf fl|N 
fftf ftt ff fc* I ^fft ftf ftfCf *fft 
Itf to ^ffi TO ft»t cTO 
f 1 ?ft fftf-ftntfftf fTOt ftftn cft«r i 
ftftlf ft^fl «*, fflll fltft Cf ff 



726 *N*fat* 


tai-citn nt*n cim, civfi ctatef 
tajt —sh *nw it* it#ntwi ivit 
Jill iwi *n *f*%w taiti eta#* 
tapfi iitai mi in tatl n *n 
ctafcen tai-ititifi* vrtiit* itai 
itcn 

«f*uv—fnit*i f*«i 
*f*it*i taiti tantcn eta* miti 
*nei *11 ffti#» *n in ititi. itii 
ntc* *t f* f* tat* itm itti, n tic# 
ic^fI ftvi tat* H tow i fiiit*i 
miti itmtwi n «tit*iti itafi 
*n* fii itftci itn itii men 
itwti lit# vit* fiwi ittci* in 

Cltl fie* 4# Wit* l«t*tl Iti# IflT 

tan win m fiiit*i f#<n *fo- 
it*i *nti tartiiti*i luftftaiti 
#f*iw# ml vriti it* tam i 
ifirv f#*it*i ftin *foit*i 5ta 
il'iw ft! tain tant eta ttw, *itfi 
men m itititatti ** *i #**i 
>iffil w fit fnit*i tan ciii 
itta it*r *ti ftait ci ii *** wt 
ficn Hfti wi it* ii *ti ftfyci 
itn* tail *tcn itr*i tafi m tat* 
cm it* i *i itn mt tain* surface 
area ciit Ittatl 111 t5 tat*# * 

taift lirwi i*tn *t*i it* it* i in 
ititii*tn w vifti it* ntti n—in 


f*. ntn taftn cm *vnr #ta* ta*** 

m*ti ic* itti it i m £ «w«&»* 
cittn itta*i taw* ntn dtHtmv' 
citi ** in tafivfi m mi 

*ci taitni it* ii wti itat 
itirm it* fin, n me# tan fcnrtta 
#t*mr #*ti* #ii iit*i *t* cifta*m« 
ci, #itii it* ii taiti ta*t taiv ta ‘ 
itfvn civil itu i-lfwftt* if# 
ituttati *t*i itnti me* «t*n *« 
m» *ti *cn ittavfi it* 11 *i*ti 
wi it* *t* i ftvtati taim ci ii 
itn iti *t«, *ttn cm *ft* *t* T 
«titi*s itn tatan cm# ; ta i ■*• 
ft* ititw c*w intim ittaifi *tw 
cn fulfil itin tarn itatm **#t 
it* ii *iin *i*i taN iiw* *i *t* 

*tn tan ci# i *# tic# taitati 
i*t*l in *1 ftiit*i *in il *wi 
* 1*1 taM **t* itim ititu tad! 

c*n *t# ii, fiititiv tattaPr ftFtaci 
it*«titi itti ititu fcnftn *tm 

taititai iti* n Tit# fctafi* mw 

tai cm# ta i**t #ft* i , 

ftf*ii«t*ti*icmtai« f*I f*f 
#f** mn itnft it ta m *tf*ii 
*f*it*i taiti cm tan, tat **# 
tamttwi tata <nr m *it* ititir 
*it*i 



fTOR-TOt? 


fttefftH citcifi vjjr nifafii 
dfilt citf f^r. it. itt. 
ntfN nitti itn itt, fTdrti 
Ttltf fwwvciv ifii fm* uts 
dn ii. nnpra nfwtroti ftfctffin 
flfiviti cro iffci if i?w iffu *rtw 
fciw i Pitti fin cid iwi irro cti 
fftfti frtom 

ftsilTOUf 24W icttll Ittitflf- 
on wtiti ci, fctu «ntft-fttcffiii ftiti 
tuticro iftfiw lift itfrffa fwwi i 
41 mtw iffcw ifitfti ffiftiftd it 
^iitr uNtw cfti fait arfafiwi cm 
ciCTiti ftftiww,wfwiv*.cro 
m« cn f fifti *rw titrotfci nt 
i t i tif i f icii-fe-itWh-ciflli fif^tti wt 
ttn irrttcro ftitn t*», cun 4 ftt- 
ClftH Clt*T4f itvn cw uron 
ftlCIfl 

fptlWffW 

dt ftlttlt CTO 1tf-4HWl TOT Cl 

umti v, m <nn uti fin c n «n 
wtr^ti ititf twin cfnriffcnti itwti 
TOt^tlClftllftWI Cff-4* tWf IfttU 
*ftt fttfcwfcf oftH iftCt f’ftci 
ftfi cifitiwi ci itcro Hti 
j^irt^tcwitaroitli to ittffo 
Piifti t f-rc*i iif cicf it itim 

stitwi iciltu frotfrit CfHtftfft 

m n mtnfc bfar toi flit towi 
« tvti ciutifawi TOmti cm <*w 


ci, ititf tf iitti uwcftw fin rttm 
tow TOturt uti utm icif fw Hi i 
iwcf fftirs itft ftitcfi ltd 1 ( vm) 
fin ftitcit Ufi id i 

•flffWiff Iff 

*Tf Utl If WCfCW CflCTO 1W1 

id ntw —uto ift ftiitiftf ift 
foft icici nfai wtrtilci i ftutftai 

IWtTO, CWTtftfoltl Ifltft WtfTTO 
UtfJI TO, 9, 172,671,770 ftftltl 
TOlttll TOTO* Cl 111 ltd, Htft 
4?f 4f Cltff Wl 5WI it iftn 
wt lim TOt ftltl I flfll 1 flf ClTf 

ltd Cftl f!l 11 nt, Cl ftf it iftw 

fiwi urn toi row i 

which wi 

ciWu^d writ iwi ^fifti Put- 
to cpiti^ i ntfti-^ti iitfti »nc* 
TOitfiftcn ijintti ci w 4i ititii 

fttf TOtWl C!^ 4tf to ftltl, fttll 1WT 

it «nt if to i wiffiit ttftii it 

JTltP^n 5tfl It! 4ft flPIft^t lift 
CTOtH TO 4l41 fit# WtTOtl Itll 
^tii icifitPr cit? citfi itfro 
lltf H-fiwt^lti fWi m tiiftwi 
itv fiftti fii it miftinw, ft It 
tititw it 41 i^f—tutfi Pro wtroti 
wtf tit t^ff t tfithi wVwf^hi 
4ti w 4it itti tfti ci fitf citn, 
Hi in itcf 4iPM tow i 
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ftiww «mc«nr fricw $ w «rc A 
wftft frtffire iwr i wti« <Sr w 
jfm ^ ito fufirtwu (¥• <& 
ftwi ^rwrai torn **tw arm 

«W If fl—ff*« *t &1 Cf ffC¥ 

Cfttf, 48 f?l¥* «**lf 

fft C¥* CW ftt¥, *lf PT OffCf VC9V 
wto *tfai fa* fcfto «f! wti 
wftwr *tfflri*t fwtfhi mw 
iir»i *wtf w* ntrw fi 1 

4 fiwr«t fir«mf 

*rafa finijr cfif Tf«itf fwm’ 


stflV *$wt (55. 

ftntf <»t*. cntitfwti, ftfft fw*& 
MT^tftftf. ffr 25wt) 

Wft* |l*f I fatw Jfjjft* (1970) 
nfaflfri *▼.fii «3< fill wiw 
awf-w wt^hr ftwt* ifftrorwi 
nil 1 nfaftfo* f%«tpfw fffiw ftfii 
>nwrftfJ fWtf wt» *tw 

ftfl Wf* in w W» 

fut* totftf *n? <rt»tflF¥ if* f-'ffttfl 
fans ntfw nfw^tfr *tiit«m *tnt 

11*11 «rtiwi nfaiftflff tomt m 





«- *t ./., 


fjfftwftwtft cwtf tf*« <tf jot 
if* t *| iHjft^r ci l*k,f»rt* mti 

ftn fciti *fpr* #tijwr tar ffo-fittf* ^ ctaniftf 

ftWPU'W'Urr 






CtttCTO ftl. fV. It** 

Mjf® ftwtft * c*tw wtifHrft 
c«rtnp: sartw c®*fc ift* ir« 2iw 
mvn ^lc»»tw 82 to fin mwt* 
<fVT ¥tltff t 

c«rtw Iftf 1888 3!fw* 7^ arcm 
wfVi «t«®i faftntnsitr® wwtm to* I 

foft If3TtC«H ¥t»l* CIC¥ ft. *. 

« <n. *. f«<i?t «it* to* i ft. 4 . f®«\ 
Mf ¥Iftl foft ftwfW C*l\f«HF 

iftTOTlffoTO *tf«l or I 1906 *!tw 

•rtwfT-ftwfw tfi c*iVfa* newt* ftfi 

•!««« ftwt»if¥*jt»i IJfttfan fitftf -15 
*ii c*r *nn ftwfm nn 
^ *iWcii fcwr*t®ft *t?ni c*tf ^ft«n 
ff»t *11 ¥t&*$ foft *f®<C*! 1 > 

MV ’■rsfc® «rfeiitfn®i>i*i* nSHti 

«Wft iw n$toti *ld|S 5 «®t 5 | 
¥rft*ti *w *it® 19 to fin cncsfc^s 
^fa*rti¥tn fcftnft ftnt&wcii# 

ftw *•*! 1907 *nw« W$ c«tc* 
1917 ntw qptt *ft« faft f»iftssi, 
<W nw ®lfof*5 

fe»wi *$ ¥tc* ft^p *w *\vqq 
faft brwtft® wmfi fti® «tir^=r ft i 
«* wi ir«rrt c*«i, fVwftft^it* 
vftrtftR, fVfa¥Jt«i ftfafc nftfti 
cuVftf newi wt* «troft wft* 

fftTOtl fforo wet $fl Wfw 
ftlTO *RtW jfr ft *W 1915 
W Tft WtWFft 3t¥f*ffITtI WV& W- 


ft»rc*n nrftt® cwt* arid* ®rrm ttafa i 
ftwtw cn^ti tittft *t*fln:tpr fin 
«rr*cf* to iftuv ^tftf *fo ftfti ¥ci* 
faft *rt* beaten ®rfwr <w 
to* *f< wtit nft®rw ¥tt 

1917 »rm ftwff wro citnm irw i 
m foft oil *rcf «jfitii ftwn 
1921 *ft« ?*5-r nturcafT* fttftvr«II 
*twi ftft ▼n®t«i ftfftsfncfi <tf«- 
ftft?i*r ^'iitra ni^ i ftft f»ift®tf 
Vfa®t=r ^Jtcntftnn^ f> ft ¥i*il5cw 
wi >rfcic»Tfl «ih®ftf enc^HTt *fcf« 
ft^ fm* i ®ts fuarnr^ nfW f^f 
^ Iftwft ^jtcfrt-. 
fiw>rc®fl wc*W1w*n *ft*M »rcmt« 
®fsr *)ft5tfti® i 

1924 >m*i c«ttrr»ji «t*i*i wii ini 
c?c»» (Jif. «it«- ) ft^rft® 

i* i > ficil f#ft 5^fltwr i!^t 
ft ®m«'3iiwi« i & 
ntc«*n ^ftciiw cfmtw wit 

ftsft fri Mcntftrtinsi 

Hffl tt-iwt*i *<wr»i srrcfcflScfn 

wtim fi 

jnm fwtf i *nif^ 

swi UU fV^tcwftPfti 

tat&sci* ^>icf 

®tac®4 «tftftfti wr i 1t¥ftf 

c*ftt¥»pr ?ft4 cwtm «it«. c¥. 

ftft*tw* ®lfticl ¥JtftKTtft«l 

c&¥wfa$rc¥ f«ftr^ ftntcf 

8tl ®tn Wl 3 ? 11925 »!tc«l f«ft 
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toz* 4«rtatf a ¥zaa *a< b aizafc az*i 
« cafaa4t® to atcizro 

«rtwr > 4f*itzaa ff-«rroifa*ft fcvrza 
cat»nrtrai mv f«f5r *pto tocatn at*t 
¥zwi 

1929 ntza ffea *t«<ca$ c$ttw ataaza 
at*& fentfwlza TOtffa ¥Z«a I 1928 atZ»l 
Ifetftita zatatll8 to atzima aitzfclfr 
casta <«a< 1930 atza acai c^rtntW 
fffczaa casta fro ttcf wi 
1930 >!tZ»! ffrfa TOa 4J¥& atf¥ fTOfHft 
artlaitz** «fz* nrKfiTO catzaa 4?¥ti 
*lt* fW I fata catZU ^jpflzn 

«tz<f f croft it* caazafcPhr ¥tzro¥zir 
(*fcrtzat4t>ft) ctef aez* to ¥z*a i *t« 
*npa ^twr n<*« f«fa flro a<4f 
wi c*fzca an catfc 700-41-crt ftma 
W ¥Z*ai 1941 atZ»l fafa 
sTOfro *Tf¥ at® ¥zaai fkitzTOrtfl’ 
aarc maanti fafa ^ TO4$ ftzaa 
1948 4tZa fttf ftf 4«$« 44*1 4t«<Tlf«¥ 
fbtwt4l¥t ¥<Z4Z*T CfMTO ¥ZW I 

‘afaff&TO ("4^4’ TOt¥ 4tcat*ata 
®Wt4t44 «FZ¥ 1929 atfa foft ¥7tftZ® 
C4taftf& ¥^'¥4t*lfs» 44 444 **ft fe«f4Z* 
tfezatzaa 44 tfzaaii c*4 nfarfa 4 a^*l 

4TO ¥Ziai CatZaa IflTO 441 
1930 atza, mtfiZI sfctafc f®f4 4f1 
^1»CT 1932 Jf ftZ4, *lJtfiri 4a\ azatTO 
4tl4tfl¥ fffTOT ¥<144 fe*faZ¥ 1937 
4tca fofa fcfrzftn nffaM ¥Z*a 1 f^efar 
Wwta wt’fr*! to Wtomi n-ntaat* 
#zaz*at 

1933 atza ftft TOftH filftlfai 
ciz? Wfftatzw Wratw liMMI to 


4ttlZTO fsnftl fipltlf CTOTO ¥114 4*K 
TO *H 4ZI 4f¥Ttlf ¥t«a I f«fa tf^TO 
¥nt¥tl®f¥ TO 4ttl¥| 4fafctZ4I ¥W¥4 
4f*if¥t I 1943 4tZ4 fata TOf f«4t* 
fcafrfefcfc TOR ¥tl¥l W# ¥tC4 TOtca^ 
$t* fcawtfaa 4 cto 41 nfastfas n i 
cvi-fazron fifwr afoifa caca fafa 
4W¥ aTO « fcntft 4t¥ fUZCa1 
artftn l&fastfafe 4atz«t fa. *a-fa, 
JttTOTO 44. 4¥. f^., C3F^¥t< 

4*ftw^ f^-4^5. f® f®fat fro 
itc* 4¥rf3|¥ I ¥¥¥t¥l, aZt, TOt4, 
atatajft $tc¥ TOtzaat f«. 

44-Pf f®f4 ftti 4itfa® vzaa 1 JtfarTO 
azi4 fVt¥¥Tt4 C4t4t^fe, fff4¥Jt¥ 
C4t4tll5, fa^fazaa ®zd 4Tt¥tz®f*r, TO1- 
finrtw 4lta4 TOtatrsfa, ^faata cffaait^ 
4 aitZ¥wft*Tt»l cntntW 4^ TOFtf 
a? 4f«ifzaa f®fa C¥Z¥t ^1tfg<5 ^ 11929 
3TtZ¥ f®Pr TO^tf faTOa ¥^z4cto ^ 
JT*t*rf¥ faltftu ia 1 fsft ^rzafaTO 
toJNTO caWlfta TOtzafa C¥zai w 
¥it*ft 4it¥tz¥fta ¥zaa TOtz^rtfaza^ 4a< 
atftata 4it¥tz®fa to atziz¥[* ¥zaa- 
caaa faltffes fa 1 *1949 atza C4tz¥: 
TOa ¥tflz«f ¥t«Vi 4frtn¥ faltfsa 
fa 1 1954 tfz¥ ‘TOto?’ fcatft fro 
jpatfaas ws\ ff 1 1961 atza f«fa n^- 
.f¥¥Jt¥ ¥irt¥tc®ft 4a atciz4 Wrszai 
arzt ¥Tt{5fta ¥?"f azataU fa i 1957 
atza fafc 4ti4ff¥¥ cafaa %i¥ti at¥ 
¥zia i 

c4tc¥TO ftaa TOZfi ¥taTO ^wffa¥ 
azaait* 8vs JPlfaza^ **' a?taaatitz¥« 
c*rt acafU ftftn cazfa~4»tt fzai 



m *tw «PNcti wyhfafet ftcfrn *t*icwi fft fww f*wW» wtf *rt 


nrowin^cf fa^tfit* 41 f iw fawn 
crtti fafa fwhftoyw %ftfw nftlli 
ytifawi 

«fN*r wwiti «ut*r» <tfw« 
c«fws ifawi m\ inwn* m 

fw 41 i n, ntwt*-<5iw* fifw 

nfawfa »i^yw «, nNH nfawt *<- 
ftfktr, ntyf-farswn wtatt lfanpit, 
vfcw* *">&, few* *i% c*ftiwti, *»t 
c?tt*FW ftw jf^ti $«ft 

*fa ntifi* nw « cnhtft flnci 
Ufa ’tc^m wi* $n ’?.* 
nfiiM nrwi 4t*f arai-sfarc fs^it^n^ 
« 3j*w« ftfa fcnwwt«ri 
i»wii *cwrt c«tw. itt* <w $t« 
fife* fain «rmii *aw« 
jjto: ntwtf-f««tcsrafc ftfai 

fa* 4fa I ffcjfa-fa fijl, fal"!4« *tw- 
fafatwa in ^55tn U* «% i 
ftwfafafw yrtm-faftnr wi cfltir. 
*Ui ftw 'W*n farm* ? 

typl FdfatfaJti 

U*U nfwrri tom *rc-TO7ifa» 
nfaro *K«iti *U faron nt?|yyfin 
i*ltnfi^ <w vtw wtm wfa 
ffanyti iiti*tftjt« *w 27c-r 

mim 1970, wtw sjwtw nt*t* yti 

enfant* «itn ¥iwi TOftw 'Its 

41* f lift* 85 n.** I * , $fa if* Wrtt'Sl 
*ftftm «fa*Jt* fctw* ftfcwfaf* * 
*faftitf t faron mu «tx cw. fa. 

TO* Upl* faft «T5« 4ft f*¥ TOt* *1* I 
fafa 4tm*fa <**> fri^wr « 


ft*nih ft*tw *t*M@i to *tw ^ti 
IHftyt* 4f*¥t*5tirr* fi*t£ MINI 
C*T¥ Dr. J. W. H«atbe~*IV VfftTO 
fft-mti* to *tati **w ftwW* 
faf¥t if?1 few t Sabour Agricultural 
Callege-4 PWf %lW W% 

^ fIW (1912—1915) I m* 



^drnt^Tti 


Vftpi «ftwfr¥ Agricultural 
Chemist-41 ftltWf^ C^tnm flWI 
#tw 1932 uitc«n 4ts?iti\ utw 
^•U* Physiological Chemist fil^ltW ftjJP 
fH (1 i Ml Agricultural Chemist 
fotm ffift*! ft«f ¥tw I Ifww 
fef^ Indian Institute of Dairing and 
Animal Husbandry-^ (4jnrlC*lt«) 
«r4jw ^PWf Dr. F. J. Warth-41 *ftntCT 
Ot^ry *Qt fal* «|W 4 H ¥W 4 I 1943 ntw 
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4? Wt«F CTO 'WP CTW1 iffllJWHl 
faft «t*W TOttVf Wtlt fft «iw- 
wc*f <w 18 ,4tn 4far*fti5t*jf*i *ft"Rttw 
RWifafac* wfrHtara wwtfiw ww*ta 
to *rt»R tori faft* «m 
f^if=f »tf«r«R 4* new Rftwtfl w\ <9 n* 
4ti to* fn. fa* ^wntwW 
*ti fcjttflfa Jtn WWfefccfc TOnt^ji* item 
Stew ft$* war 44* faft* 75-80 TO 
n<* 4wtw ftifa new TOit* wtwr 
TOfaiW tor i 

Physiological Chemist WtW4t« TO faft 
$t« n*rw iafltf * Wro attfaff* nji 
fiW TOItf fttlW WW 44* «t*lc*i 
wti * fljl tow «p tou we? *41 ft*:* 
wen* RttTOTO ww cto i fan *w 
♦ti feitftw nftntw nftwti ftwntw n*fa 

(Special method of estimating digesti¬ 
bility) wtTO* 4t*H* wlwfa TO we* i 
4itfi faft gtw* armw^l 44* wft w 

wTOtfcv *tnt*ftw w*ttw *n ftntw 
nifa* * m i «$ * ?ft *4* rw 
RWt* fnnew faft «rp nc44«n to 4* n4 
faro nfwwi toi TO4 i 4* new frrftw 
nfawi, wtw4l, nprft. 4W1 *wjtfro 
TO *.<$ TOfa ftfa* ft?tt TOrtft TON 
WITO4 I wtwtwt •♦tl "Is our country 


really defiicett in food" WtTO *$TO1 ftN4 
TOWI nfa TORR! fa ft TOffaWfft* 
& nnew wtow nenm * 4fnfo Ifa* 
itw •ktfcf&wjN tafcfcfct* feftn#, 4wi5 
ftwta* Riwfnw wftft tofanfc 44* 
tojn fft fcTOftwcwi wVr^ faroi 

«twS—emit? ninths fc4«tft* <n wwi 
TOR I 

• faft ftrww wn « n?w*r wtrw 

4j«s ntwi ne?« rwtw ofafttw, cro— 
fftwtwi fatftwftnr. Dept, of Agr. 
West Bengal, Indian Science Congress 

Iwitfainw 4fti to* cmfaww f faft 

WR* WWtUl Imperial Council of Agri¬ 
cultural Research 4f WTO 44* TO Indian 
Council of Agricultural Research-44 
WWWF WtTO Nutrition paper-44 Specia¬ 
list Refree fcww I -faft West Bengal 
Board of Agriculture, Animal Husban* 
dry and Veterinary, State Agricultural 
Research Committee, Faculty of Agri¬ 
culture, Indian Dairy Science Associa¬ 
tion, Indian Science Congress, Socio- 
Economic Research Institute, Calcutta 

t 

Science Club, Bharatiya Sanskrit 
Parishad 44* R5fo*f RttW flfafctPW TO 
faWW I 



fans foaftfc tf«s 


mm cwt* ntnftw nfawi nen nnn cstn \facn orn, w often 
*ifw nfrtn <4ffci ffa, *tn «*mi cwt& we* enrn wtew—c*f«« wefrti 
*A »mc# estate** wtmt* cw^?n *«*! *** wtwrfnw i cwn m, cn wjtewtt 
ntutniw: cwtmt c^cn ntw wtew sfn cwtnt nnw—wen new new cnfrttw 
wtwt* ntwt* ntSn sen n&teni tn* ww* nitmu i ^ m ewe* cn wtentwffr* 
<a*en* nwf« «fsfaw wten, wtew new c^tnfcs m Radio-photographic *twfw I 

nen *tnew we*, *i nwfw* new c&fnfwncm wwt* wtew i enwnrii* 
c«w nwfwe* c«tf*w fwfci neww cwtn ywfi wten nikt*t* m wt« «nwfr 
fnifw fa* far ntmi nten i fw* dfwfancm ewe* *c* few wt* fnnStw *, 
w«fr* snsrm farfc esitefl c*rc«i wt* m *pfw wt* ntnen few cnl 
frtw smtn «wwt* wtewfaw «tfw5wfn anew mem ntcwiw, enfw* 
we&tetfwew cwtm *fn cwn-ww nt*w« *en n*l cm <*iw$i faenn men* 
<art*w-nei **t w^wnt* fan* «twt* wtnew wti rnt* wtw mint* ntnfcw 
wtn <rt men* «tewjw wrtemt* new *wfi> we* wefcrtcnwfiw ntftfr 
ntew, m 4 1 cwtm wfnjmtfl.wten ntfctew nwn ivt nwfct n*ew mil sent 
<u* nfen-cwMn fww ww&i n*n mi cnfct \wcw cncn wtnnwt wefet-enn 
nww wtnwtcn wtnew neni *1 wefri-enn *1 wtentw-ewtem nw*t* 
wtwew* *en wwiw *nnw i c*fwe-wc&i wtwte, fafa* «rwt* cfcfnfwnn *** 
^w«rt«rtw ewe* *t*£r* |Wn wm nntnf* neww c«t*en ** ntfw cn* i 
mfrwwn «nnn «nwli> mfarw nnwi, nn nenj <nw «fwtn ftsp* Mw 
n wrtOTtw fifmn fwntfl went ait ftptew nm m wtentw-fmin 
nt wdh-lowwf Sfnfr i 

ntutmw: fwn nwen^ we^i-cnn wtwi anew nt^—(i) wc^t-4nnn wt$to, 
nt« ne^i cn cwtn **fc ^cnfdtcm $*\* ftfwfiw wltm <nen *i<p IcnnSn 



n 4 t2fe*U2‘!’Wt 

to **; (2) t® wttfto, *t* iw f«f%to <*w 

*lv*f CTOi Ohmic *t<t* t (3) pcfcl «•&&* Pttffo, TO *nr 

toto ^tc*ti 4*$ &»T¥ttotfr« c*i»r' $<*nt *r* \ <ai sw 

*T^s *n$T* toctpob c^i «tfl ptw TOt*TR tofc: 

(1) «t£* ftfJWlfiw (2) WAi 4*K (3) V&ZW C¥ft ¥Jlfrttt* 

*rf^t , ii i *i¥t* vftvVR «rti*rto cwuA 

cwfop *hto ¥H 5c*i i 

cwfa «rrc»it*tou c*tai c^tnc* **i s* t «•! PfSta 

c*rt*to &w ww* towitp«fa «r*t? <rr$ <w *iro 

c«ftto to teft i 4 «*»t TO**tc«* *twt*ttf«f Top i 

TOtw: tofato TOfit* »itstwl «rtcp: whrt «w %tTO (CusO) 

«VtK«flCf* W*5l« f C*ft*-C»lwfs»TO Ptssfa I 

^K*rc*w w cwfa Ptc*ir*to ^ **& p*t* to(*-to 
e*m«i-nito topi c*to-ptfci wow s$> TOft to* 

*tw—Jipfc* ptw c*m«i psi ^t* pt* ctfto to to* p*l i 



1*K ftp 
cw-to 

1«R to e«f c*rW sit* «, c«tw-TO* t*J TOtoto tog 
(1) d|pfi> toto ^tlTO (R. C. Osdillator), (2) <wfr Oftfc cqtta, 
aHi tom »rtJ^T *tp>-jm»iw up, (3)*p$ctou. (4)<wfr ^jtf% 
*t tow st si, (5) $cgip «itc*rt <iw (6) <wii» Ptfcl-fcfecw ptwi i 

aft ptfrt-fite* toft, <4tP «rft* <wft pfti-cw, TO toTOi ptw 





*35. 

tov c*m 19 cm *m 9tc9K9 %*wr nto to jar mfa'ortiN 

tofll 4*tt 91TO Ian ##, W TO oil ffo *ftol #tl I #IW 
<atow artftCTj 9f#to to$-4# to TOtwt Saw TO#** toJM» 
TOto crotw to » *# TO## to s»fa croc* 1 TO i adl TO 
tow mto i TOi to ##t## to «rfo *rtc9 l TO# 100 *9 

to \ *t «tw #i if### «ffe# to »ito tom 4#< m TOto 
cro# TO# calto c^i cto to*ti 9tc*n 9&-#fc#c9 toTO 
TOto 9 #mi 4^stM #$## 49 # tofc *#<* toto to* 
TO? i 4* to# TO* TO ctocs 1000# cntto cTOW i *9*ft #f* 
fs*#C9 500,000 C*ftto C9*W *TO, TO 9C&t-##*# 9tC9 TO 8 fws 
TOfef99tM TO 9#C9 TOM I CTO CTO CTO* 9!# CTOS 9* 9TO 4fc 
9t9# TO# TO TOW l fft#ff to* C*#tt# 9tW« t# TO i 

«iTO CTO M *M3 'Sit# 5 #*## 9tt9 «C»I1 4*1 TOM* 9tC9 *#9 TO# 

to i 9 Mi 49# toto to TOtori to i m* 4 tC 9 t 9 #fto *9# 
c*i# to# to# to *triroi to cadi to c*«fto to 49# mcro- 
**H*t9# 9tTO# &*# I 919W# 9$tMl «ltC9 49# flM# $** I 99* 

>TO 9 -*s# c«r# 9 -TO# wi *m 4 * #®# TOt#i 9 :49# 9991# to 



£*<, fS3S 

*t*9-#l 


TO1 ffto ?t91 4** 49# «fc9tci #t*i 91, C#*?M <* to fOlSTO 9tl9rt 
wt9l 4T# C9ft #t*W# 9tC9l #TO*t *1 91# l 49* 4t*9-TO* to»#9 TO# 
CTO9-TO* to(99 9tM# TO #9 WtC# 9t#to TO? I #TTO WtWt9- 
•toto 9tTO# 49 # to# cftto c9amc*f ^uto *iw to TO 
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cwtfftr *ntcTO TOi TOTOrowt tflwTO *«f» \ 

CTOC! CTOI C7, 4$ TOTO tftWWl ft#fl TO ^ T$ft CWR* iRt* 

RwRw artftw wumfl ^tot* fcn*i wro Rw <atTO* wtwwfc 
^fniTO w*TO Rf«* sStarro wtcro 5fa* toi wttwtfww ?? i to Roro- 
faprt cr* fir, to TO»li> wcto w*l to to wrfrofar ^ f* t 
w«ir q&rtc5 >r*t*ir< «rRw$R <stto* towwRj nwfw *j®Rt* tow. ft* 
to wtftaftJfR TOtw^m wrwwtf, ■awTO *^fRnr TO TOtww 
?* sri i nwRwRis to 4*frcw «rf«^R aw w*t.** Jiwfi? Ren uro* 
wtTO* frt* to-RfuR ftfrwr i tftf* TOTO *tfiRc6 wTO ^wfrl 
fcRwtf *mi tow ys\m\ cro ** *m r* w*i s? i tu*ft cwtftwi wtwitw- 
niV9 ar*®i wt* *r* «tew *rf««»rTO R$*-to* *& *5 wt* am Wlwtw 
wttoto ^ww R$t<-*w* artfi tow to to to to 

TO WtWt TO TO ¥R I 4$, TOTO TO JRtsil wtwt* TO1 TO 

**t* to to< Rwto n* R<«, *tfawR to*i to i TO*-to* 

TOI^’tf TO5«fa* *tfwR « wTO «»tc*ifa* «rcmi RRi 
wro TO to wro wt?t-wtcTO CT-rrc^i <*&$ ^5t**i* fR to*i 
TO i to ^ towwRiw &to Rto wto w« i cto cTO to fR 
TO* Vi i to 51, c*f CTO toswRi* TOTO *tw ^ $tt *wTO Rn Rm 
Rw ifTO TO i wt* sit^l «TTO cTOTOwRw TOI wR* TOJ wTOi 
aw TO* W$ TO I wt TOI WTO-R*** TOt* W*1 **l 

f&rtc* c*®t? wtcTORw cm* ip-n^-Rff f li»c^ 88 TOt 5t: cw 108 TOI 
»rt: ^Jtca *tw f'flwl fg i *rRpw vtc»r <& wtf« $*R* tow i 
tfi^R «Ufr Cft?! Rff rn ft«1 ^"^5-R?¥*l ^fl ff 4tf^-TO Wt5 TO 
fl oiwrtWWl «tf «iC5^nc*H TO1 ff 'fff# Limiter-tin »ltftWJ I 
TO^^Rrf ftwto to *rot*ffci 

*\t<W\ 5tf I 

wfo Rn RRrWhci «nft nwi wro ^Rc’i TOtlf 

swi n i «rtt»itffsar, *i ftw^i cftf fw, fi ft^fN, fR 
frt^wiR •ititfli 4v TOi *nrw to f? i to ftnfr'wrtw cwft 
to im wtTO, to wtwtbnr tou tow nRTO to i 

allWIW WftW 



**t9M 9r*t*t9ir w 95 ^tot* 1 ! *9? « vvtvwt wtTO nt^t, 

a *«n to®* croft*® roi *fti i ®®ro wito® to® nt^V ®to <** 

®® =n i <nc®m® to®^ rom 9t* f?m «rt® *9 *mift ®®* *tt*n wtv« 

®t*TO, *®® *m «r*f%*TO «ro® «i®’rtrtrt* croi *to 9 flr® 
*ftf5rf»n, ®TOtof®, ^t^pl «t^f« w®ra 995 9*® 9® i to® ®t<pl to*, 
®to*t, TOro, ®t*®, cto« <jhpt 9 aw aim i rot® c® 

TO cwi ®t®, to totto m® *rft*i fojprtt* i *t® ®t*®, totft® 
f% cw c® to c«W ®t®, ®t«® 9*1 ®®—*ttrsi frtftro i 
to$® to 4 :«h cto mm c?m *%® *fcroi croi ®t®— 

*ft**TOft®9 to ^*r*t cto to to ®t«®i ®wto 4ft* 1 c*ro cnz* 

®t® **c®tc*i9 ftp®* arm 1 «rts ®-®t*t® ®®® *tw *®tat* to tor 

®t«®i59 1 

99? *9®* ^f® cTO «ri® &t®-4f® ®t*t® ®ft *ttoi toc* 
^ to, to *t®i t? ^5 TOftv ®t* to m 1 9 tt*t'?, urn, cTO- 
TO?® *ft® ®f? WWW «ttm, TO aft *® TO®1 4WI *19*9 I »fl®1 
X® 9m ®t®, ®i* cm® 99 wTOat® ®t®t®ift ®t* **®t9 tort c®to 1 
cto-to, wrror® *tc® srttotai to®—< ro *® ^roft ®tm ®t*i 
£®f® TO 1 

TO rotto «trfh ®m-*roi <®®i®c® c®ro i <®®ft to 

ftoTO 9l fa® C9«nt jft'TO to 4® ’ttoaf® 1 *C® 9t* TO I tow C9*!tl 491 
®lft® fc*l® TO C9®t®* TO Htcn **t« C9 9ft* 91, ®1 99 I 9F?1 C*T? 

fcfc* C9tt*MTt® 91 99-W* TOf® 0*9 I TOI®*®! C®ft9® *tC*1 9^ 
fem 91 f9CTOI9 to¥ <991 C9f9t9 *tC^ 9tOW 9TO I *91 «Tt9 9^— 
9tm 9?F9 "TO. *TO» fC»HI 9ff?, 9 r f9 *ft9M, 9tTOt®1, Cfft Cfft 9<V9*t 
Wttffc <ffl% «f^f« JJ0f9 9tW I TOlfa® 999 919, TOl, W, 99. ®f^f9 TO1, 

^•r totft cto TO i ulSimt* <991 TO9 ®lm toi ^tTO arc «w 
?TOf to 9l9t9t® OTTO^ ^ftt91 CTO9 9$fc te»l ^Rt9 9^ ^T9 
CTO <911 4* 9*9 19? TO, TO 9*1 99 C**t*«ft I TO «1 CTO <991 

C9 *ir to, m to ar®t99f9 *91 

G 
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**$** 4f* *w* i cii**i* wi* c*i 4iei i **t 

** #TO oTO*i 4c* i *t** *r*? c¥t* to wr«m*f *w 4*1 **c*fc *fl *ro 
TO 4*< *4* to *&, 4t* f*i*-*cvs wtTO IH** ftp* 44 *4* i*r 

4c* i 4*1 c*i to? itft i to* to **c** 4i«*iw crow to* or*i 

C*4l4t*l CTOTO* 4t*l4lff C* ** *** Ht4, TO1 *1f*C4 4fTO TOM 
TO 4E*4 TO TO* >TO* 4IC«rJ *1 C»!t*tTO C*1*1W*1 4*E4« CWH *1* I 
4*1 cit*« TO i cto *to *t* *tf*c4* TO cto mt* fro TO 
TO TO flWW fl*E* CTO I TO own TO CTO ctoi Hite** $1* *1 44&1 
*v* *i**t* 4t* 5ii i 

TOi«r**4 *** $f&Hn *i *41 ^-1 4*w ♦nr* i *ft-*i4i, ihi* 
TOfo *1*1 TO ** l 41*1* f*TO* *** fC& TOtCTO TO I TO? 
ii-$fr to* 4*tc* *to*i to i i?*c** Hto* 4iv*ci* 

*ifa*t* ftroe *i*** **i *ift?i iifro *i* ciryi, *t*TOi TOf* 
TO* ** i TO* TO 4**? *$P$ *1$*14« 4*1 4lap**l *c* TO i 

•$t-TO *ro 4**1* TO fc* 'IIP* i *1*1*1®: 4*1c*C4 4tfcft ♦Ilf 
f®* fie® TO« TO* c*tfcc* *1 iroi *® 1 -it®l, TO *1 ifffci fa* 
tefl * 1 TO 4*1 f®* TO I C1t*1 **$ *tTO *1 ®T* 4tdTO 4®1-1l4t, 
TO *®?tf* **1 *c* TO TO? fs* TO *w TO1 *t* i «n*f*5?^*i*1 
f®*«ft* *f *1*1, $Nl® *1*141 *t?tft i TO1 4 **ts 4 *®: c*1 f4*&1 *4 *1 
*4*1 TO c®v **i 14 i •(**:** u* *i<citalaf®® *e® *-f* 5 i *** 
*i*5 <to c*e® me* i to *tsm* *1 fan to i 

*t**s* *® *tf**fll 4141 1*5 TO* ^c®j* to **j** **cto c*^ irtfa i 
f*i 4^ u* *1 die** *1*1* * 3 *e?a* to, **$1c?* cur* c** i au¬ 

ntie* *i* *t*l ci** to TO, to *1 *?i*ii c«r*t* i c*i *wt 11 ** 

5*5 *?*t* *11* *-1* 'll* *E* *1t* 41* TO *5 «tt* *1* ^* **? I 
C*t1-TO **ltc**1 ***1* 1** 4$ m C*f5? *1*1* *& 4c* =?1 I 4C** U* 
C*1 * **$*, TO C*1 *TO « IV I **51*| f%l 41TO) C1W 5W, 

cror* TOtfs? *ii c*c® nc* i itw cur TO 4* ®it* i *** Ito* Iff 
TO* *1 *f 4*c*i to i cTOwtit to ftfaa *c«* t%f*^f% c**i *1* i 
TO* 1* 1t14 1*t* *5 1 4*1f1C* TO IV 41411 TOC4 HTO 

1*TOU*11f^ *11 ** I 4C** C1*C** ItlCff’ Wifi* TO* *t *J* | 
ft*1 "TO *C1 4C*f PHt* **f1 *11 
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9tw iff 4*ft9 w^fcn fi* t cto, Jltatro cTOr 

9TO, 9*fa9i to fc*mw * w 9t9l TO 99599 9TO9 to f*9 i 
9i*tfr *C9t*« 4*?99 99J99 9tsC99 W f*C99 I *9* TO 990$ TO 
99?Ht*ii f^ft* 9*» 9ftTO* **Ttf*r* c*9i to C9—*ft«*, cTOWTO 
99019 9 TO 9 4 * ftro TO ft* i *fts *ttf—*^ro 99599 9 tt 9 cTOi 
9tft crow fr*f*t9 99i 9*TO to*9c 5 IfJW 9tS9 9T«lt9 999 C«$ i to 

C9f?9 TO* ftiwit^TO ftTO TO wft® *f#w9 99519 9tw fro W 
ft* i tops *i* TO* ntftacn *9tf9*, *199 to 9*fft9tn *ftc9 
TO I TOftt C*t99l ft*f *'99 TOt*tC99 915 f*TOC99 *91,999*tVt 91TO9 
*911 %fC*fl l*t9 91C99 9191 Oft*1TO 91CW9 ORFtft* 9t99 €9 999, TO 
CTO1W9 **t91 99 I £*9 99TtTOt« 99*99 TO* TO9 *9C*9 I Cff9-Cflt9 
TOTO19, 9f*?$C& * $9 C91TO9 feTO« CTOt C*t* 4*f?9 99*99 TO* t 
CW9TO, 9t«r«rr»TtC*f, &TO, 9%C9, *ft9 *t*9 * *C*ttTO 999-9# 4*ffa 
991&TO fat* *9C*11 *TO TO ft* ft* ftTO TO91 9t9 » *tltf1 TO, 
*fot9 * 9lftc*J 9*9 9* TOft* 49*v 99tf» 9C9C9 TO1 ft**TO I TOC*9 
*t97, 9tft*T, 99, tf*9T9, <*911, *9*9t, fa**Tt *T*ftC* *tTO9 *tTO 
TOl 995 499TO *f*C9 TO C9, 9l9 *991 f999 I 

#f*i9l9 (iiar* 

•fttftfWt fir«tn, itPipTcf *9 


&rrPF«*fl 

C*T99l TO TOlft 99C5C9 ifflTOt 1 TO 4« TO C9,49 9f*C9* 
CTOC* TO 1 9 * 86 9 tTO 9t^9 91 2 9* 97 *tTO 6 9’ ftc*tfat9 l 
4*919 ft*l TO C99 C*1-ft «T5« *f*C99 fTO TO1 «C& TO 1 

TO9t9 CW9* 3**9# *ft*1 TO—4* *91 TO V9C¥ ttpR 
h*tft**9ll 4*fa 9C9 TO*1 91 CTO 40lfc, C9 *91 *t*C9 *9 ! f*TO- 
*TOf 9TO! *91* TO TOC* 9tC*9—ft C9 ftfa ? 

*9tft*1 ftTOt9C99 9t1%9 99t4ftw# *tl C9919I C*99t< (J, Fejm- 
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berg) *ltC4t9 cvti a?# *4 #f*(#t9 #414C4t?41 4t4 #t9 ^tf#* 4 ^(Tachyons) l 
4#$ <m# #tit c4c# C4«it t 4ft# «tit4 4#to #<#t*it wif# i 

fcjtf#*^!! frttfrt 41 TO# #^« C#44t< 41 4W1*, C4#4I *4tf 
4iffl l fatl fa*4 49 *t4*TfC#l #ft#t4 #9t4 *!# 1 <#5* *f#C4* 

fal *ft#t«fa #J4 C4#r9 I C#t4 C*t* TO «*TO *f#OT *494 «fV* 14 C#, #1. 
#%4 (Infinity) fad C^ltl I 4HT41 9#4 ’if# ifal 4T» TOT «lf4F4 
4f44t1« C9 #$4tC# C9C# 4t«, f#I #fl#t4lf«14 4* #t4 Wl 

4¥t4fi #<K ifllf#! 4C* 4C* *f#*4 *lfl9We <?[\ #*4tt# 4WC44 
4tC# I 

, #19*1 #tfa 4t4t44 441 *tC4tl lf» C4C*f fa*W4 #fal Itfa# 
<TO4, #44 #ftfl #4 (mass) 4f#t# 4f4t#f4# 1C4 4tC4 I 

<4tl94»fa;49 #*t*9tft 4f#«C# E, #4t# m #W *JJW #tC4t9 *f#CTO* 

C 49C4— 

E*mc 2 «I<te,4f%* #44 4#4 #4# #tC*it9 ifoWHl 4^4 # < I#W4 
49t4 14 *, #<f* #ftC*tt4 *tf#t# 4^4 #4 *f#C# #4t#f9# 14 I 4t4t41 

4*4 *f#4 C941C4 044, fatf#*;{C99 *f*9 C9414 C4C#$ *# I #1$ 
#ft*t«ffa# C44 TO# 1C4 #tC4t9 C5C4 C4>ft lf#4 4W #tC?4 f^# 1C4 I 

*tC44*tt’ttC4 i?Ttf#'®*(C44 *f#9 «RU #99t4 4f4t9 4t4l 1C41, #t4 *>t «tS# 
if#, 41 *tW4 CSC4« C44TI *t9 *4# 4t4l #fa#t#fa #%-*tfa# 9t* It# 
41C9 4C4 ##4 CfllWfl 4t4l1 I 

*tf#tC49 C#ti f4»tift #t$4fctlC49 *tt4f*##Hftl4 f#fat#l #ll 
CTOttf vfli| #t«ft# #f«t*t9 #f%C49 #41 9C4C14 I ##4##Tt4 ##4tOTl 
*$4 ft 4t4 Clf4C4 $19 *lfi>C# fafl SRt*! #C9Cf 4 I 

IRttl «t#H fcjtf#«4C44 *f*l «t4t*l #44t4 #C* ^%4C4I ’tC44lt4tC4 
C94 #C9# 4t4 CVll #911C4C11 ^4 ^f%4 «f4lfl# It# fl»tC44 *lilf4 C4 

V, 

#t4# f4^1 1C4, C4 41C# C#t4 fll# C4^ I 

fWtltfll 4CTO4, ^Ftf##*[C44 41 #t4tC44 iftfs# 44T#fl#1 

C4C# C44 fo\$\ #W?11 HC4# ’W<-f44it’ft #H1 TOR C4, 1W41W14 
C4R4tC<9 4^4 ^ ##H «Rt4 #41 14C#1 TO4 1C4 I 

#tfl C#44tC^ 4t4 C4«4l ** 4|4 #f^#1‘*ljt^«4CT4 (TO Il44l4 
4fW f^«t%T9 Idf *IC# 4441 fTOtfl #t# 4^U ^tdKl #C*1#1 #4014 I 



fa*n» 1970 i mdc* 4 *! Hi 

wtn mb m cw *?* **fa* *f>fc*rV «t **0M ^Itti 
^pfOIClWCWDUWI 

^ *ft»t* «#* cwtfa c*w awff»n «** t* 

cm* «w ttw ft**-*ftF* **i *rc*, *1 <*** «wf* t *m 

art** fn *m»rt¥-** fawi ** **c* *»to **w *?*) 
fa* *t c«i ^ 5 ^ fcrtfwft fa* *t*ti *w i «rt«fa* w^ifa 
fatttw* **i *tc* *&* ** >w® i 

*tnrtt fa* far*-w® *t* *t* *tt* ^tfatci* 

w*rw i 


■jff®%»r ^twt 

*\*6i *m *j*i« w&i w c*, *itc?i'e *tfafa; ** ft*s* *cwf*» 
ftitftor* *cw, <w *t**i cn «**tmmftict •fftifyt* c**ts% 
CXXtia CWW5 *!t* I «MC* fal C* W fltffa fa *1; *ZM* C¥tfr **C*1 
*mtc* *tft wts wf *tf*n* «*i wftitft nc* c*c* i *f*fa**tw«* 
oil w*fa «w «mrt* cw* aptfa cw, <*tt* *tc* fa-** *** *itwi 
uw«<* 1907 *tw «rrc*ft*m <Mut*tf *rcftil «fa. faifa <«*U9io *tc*>r 
4*. ft. fa* ** «*fr fa* ft»i* *tc*tt**i few i 1928 xtm ft* 

X*z* fa* owfr wmr cf* i <*t* *c<®, fafr*t«r *:* It? **i 
*ntfa ?fWta *fa:i i *w *ifa?ci «wfa **?r fc*rtfaw «rw wtflfo 
c?*i c**i *t «rtOTt*FW* *w* ^ *c**(fr tar** wrc*w ff*i 

wi *tf *t* <#**&** c*c* to* «m*fai 4* **r «nfatfto *f* cm* 
ntfat« wfa *itt*fai ftfa *t* *t* i 

**tt*"t«ftl* «tffa WT* Wl ftotfat *W*. UE C*»lfr *** ««C* 
*tot* fawnt* toa * *fa ftt* ^ fa*t& t*t *t **tfa fa i on 
*t* Cf «*1 fCTCf cWtcifa <** ®»n*fa *t* MWt*t*t*m»»*^*t* **€ 
<*ftf*t, ^fart« ow ^i* ^ti*fai fa c*fc*ftiiw ^t* 
^Wrtwiw* *«i fa *wft*. ^tfan, ?fa ttwfai, td|fti*i #n 
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t**TOi to to c*rcwt^F **tww to**i 4t*$f*cii 

**? fire* to cro toft c&fa* *t*i i ititftf toci *\ to* cTO 

fato m cro *tfc, to ’to* fwjro* c*fa «ttto cfctort wto to 
to totto* «rmi i 

*fato **tTO* wtfc am fowtto fato to* «rf%f« tor irtcfll* 
tort* ^*to Rtro 5 to^i* i 1915 TO to 1? toto to *ftwto 
4F1* «TO’ St** ft«Tt* 4C* TO* TO 4*TO ** **J * TOtl to*tto 
TORI to TO, RtfTO to to CWlli 4*fc fa*fa fTO *1 Pengoea l 

crotcitfi* *pf <nft «ito 3 * to •, to« «rr*fa* ft*it* to* to 4 * »rc 
jj^n <$n ctoi tot* *** toc* TOto Rttosfac*'® cto to cro 
TO i *i**tft *c* 4to* Rtto* m *|fc toc* fa*m ton 
*ifa4t* *** **< n^«c«r% i to*.to *c»r, to* * ?to Rtc*fato 
*tto toj[*t toot to fas *tf^»i s lt* tonfa *cro **tc*TOft* *tto 
Rfa*$ *fa* *ot i 

*i«rfto *iot 4 to fa* fa* *t*t*t toc* i to* to to* RtPR- 
fa*t* «rfto ^**f*n «to tor c*te to wm to wfto cro to to- 
fac*R 4& fa*c* tot toic** fcc*c« •, c*to to ftfa* fa to* to Rtc* 
fatoto to* «rtfcitfa*TfTO toWot* TO*fa» **t»r, wfto cro cto 
400 *tto *c* *ttTO* to 4l& to*i cto i *TOlfc **t* TO tofa *1*. 

«H%1N tofa ** fafaor, 4* cto *f& fa* totto 4*< rirp ctoctot* 

toTO Rt^rnr tto to* R*fa® Rto w wrwi *toi w to i 
*%$ CT ^»rw to, «to» TO* I 4*t^1 Rfa*tlt*»I «t^fa*tfr^ <n% 
WtltTO*! *(4*pW TO ^fai tot^t«Tt^*4* *toe «nTO CTO*«I l tfa^rt 
♦A wt* *M Rttol, *fa*l RlCTto 4*t fe»«t*T8 , e Rtto® TO* I 
4%** *»IT1t* Rttot* CTO fawtol faTO TOC**—4^ *TO 
ffal «TO fa* 4*# fa*fa I fawt%l c*i&* TO fame** TOtTOITO I 
** *tc* TO* fct *1 4*1 *wfa** TO* wto C*V 4* **« 4TOR TO^S 

to 4*C ** TO*T« Cf*t C** 4* fafa* TftR I TOfat ** *t* TO*tC* TOTTO 
*TO*toc*V C* 4TOtC* *fat Rttol 4*> *fa*l RtClfaTO TO 4*1 
*[TO* TOf* fa*I, 4fr TO* TOftT TOW I 

fa**t* to *C**Ht* TO faTO?l*1 TOft fafa* *Tt*ttl TOT TOC** I 

TO?t* TOtttrom* ^C* to *** * fa**lm fa*t4TO* t *#TO#PfTO* 



fcpm,M70] i fWNwtom TO 

» 

ct *1 TO *wtit«t*jtwi to#» ft* toi fawtftn to to*. TO* *1* TO? 
c* *1 toto cwtte c?nro f?i *toi ftiitro <*ftaii fa* cwi *tt i 
ufc «tta irtcroi ftntft? *fwt roift? roe* ci, *?fa ftffroii cw 
wei m toci ?i® tou ttft, iim TOtft? *fa *1 to taro row* 
|«?FI TOC? OPR fait* Wl Cltl H 'JJ* in SRI C*, TOTC? C¥t* TO TOI^ 
*> TO# ftltTOl TOf® ft?, ?tl*l TO fal l?^rft TOCf I 

»Pttani vie?* •flftn ?n? fro ftc*icwii TOfrtu to tas^fti ww 
ctoto i *1 «roft roro to *rttatr** ?toi, fWift TOTO ? ^tfipfti 
ititilftr TO? ntitTOi ?*c?c*, ttiftit ? rfta ctoi writ 
tom ftim to, roftt v&t TOtirortcw tot i iitwrita 
tara«tti to ftatron **®c«t% TO ft*? ft*i to roftiftcfrfta 
m*i to or® ftitroi tati fro, c*itiTO ffl?* $TO mroi ftfta rojro 
•ton cnt?c*i cto tou **c? roftn n ?i i to to frofe ft*t*i TO 
11ft? n^tuc'l i 

TO?*ri* *rof? TOn TOi (to frortro cite* *ero--TOtTOti 
?»t? toi ftu TO®i iftai *rte?i *ft ^TOjjrotw *i«il%? 
to? *fr? i TOri to, <«i TO?t? TOftcril? TO CTOtCTtfi? *011 HJlff 

in i »iwf«f brofro *Siro rotft? roc* ci, rorota 4 trow *• 
TOftaTO^ciftm, TOri, umitTO to rfta ttnftro ctocto 
trot itta ioft ft? to* i ?t*t?i ?ti?irfi w «twc* ?tiwtncw « TO* 

TOUCTO, TO TO TO lltTOtTO, C3fM, TOci to *Jlte*tftltl 
Htftf? TO* ?ftc?l TOI ?$? ltf» ft*TOl TO ?HC** « 

**l little CTO ftfe* TO TOltl fiprt TOU tlfltft CTO CTO W? 
*TO1 'Itftltl ft^ tatroi «ITO IJtTO&l *tftftl *TO *t!H It *J ftCTOTO 

TOti, TO* « irtiwro cto 'fiifti *fi liter* cto ftfiw to ftnfi*. 

roft to «ftTO ** ^tfaprt'S ^rfti **j ^iti cto ftfroTOitci i 
TOt?t 4tTOtc«i a t tf iiti h*r itTO ftere *irti ftftai f%fti ft»t4tro 
cite* tocii "*tii crwro»cw*ft «tfti to Wcitoti *•! to cTO 25 
Cler 30 It TO TO ItOf, ^tlt^ TO! TO TO TO «# Cl* TO? ift* 
to ?tro—»ro roiti ?n TOttrfi? ii i 


tta^ro 



***& won* frfi? itft at* fm *« i 
IttlHc® TO *C»r Sun dew at* ifa-flatH* ®t*t* ow *t* Drosera l 
tunrw *m ototw. atatea* at*tH aTO—*tfa*i ® **<t*i otite* at* 
fPH ®t*c®* afa*-*tl at*tc? ; ®t*t®i ^it*n t*m c®t® c^ otca 

*t®*tH< 0|i|t*t* OJCW* *t®tt CTO I TO* Jf C*C® CflW OtCO* fa® *1 
*l1»l at* rtfrt *C* TO ** I 

c**c®c*tl *ca® am ®tc* cotcH c*tl ®»i owl ai®-ai®fr ^ca 
*1*0, C*t& C*tl cat®t-*t®* TO **C*I ft? TO CTO I GHH H«- 
*®r* ®tfacal okw cat®i*at®a ac* cae® hi ®t*i <trc®i® *H*e*al 
c<*ftH* TO 5 ? aft* *t*t*fl® aatf *t®1 ®*c® *ttai =lt am 

Oil *$* a*t< *h(®tfl lat*fa®f** TOI silldtCTO 'TO®* I fTO "rt- 
ftfa* ca atfcc® ®*t*, c® attic® attdtc*® ate® at; ®te*rl am c«rtfl>® 
i®f* ®*c® ate* *1 1 ail ®t«cil a«®i iftTOS c«ic® otftft® a* TO* ai® 
flea* c®W* at*® ®c* facie*» 

Ifl *tt*® **i c*tl c*tfr at* c®trc* atcat* toito ®r», to ** 
at«t* la* caa faf®* *c* *ero i at®t«f® atH* la* catar®ic* atwtcai 
ate® at* ®tc** amt* cae® i*aea® ®'tli c*f*e* atcai ail 
atTOftl *t^*ai®-^®fr at* i aie** lac** at cae® at®t®tca ®®®*f* 
®T® atwteal ate® i ail of® cae® a®**® cOtli cltli a*j a® fat ** 
cafic* to atat* wot ** i ail c*tlt«f*l tel* atcat* ®*a* ®e* *d, 
at* cat®t-at®c ®*1 * 1 * catc® *5® ®e* ar®t* la* to to 1 ®aa c®V 
*iri *tea *1 ca,®*f® ajatai atfrtcm a*t< *t®t ®t* fill ®*t ®ll 
cat®tlte® He* He* at®t* ate* ai|c® cro art*®-** foe* **t$ 
*i* ®e* cro 1 *®ea*lt* ** «e* can* a* atat* It* cae® to 
* 1* fl®tc*a atat* 1 to f®, *« carat cae* ca, a® jft*i afc* at®t* 
la* cro fro® ai®| *®* atat* ad ate® 1 

1 ‘ #c*a& in* wwtati. ®t*H* fcf|* at*® 1-3 


fiaica^f®* 




<SW 'S 

«wn »!ftwtc&t=!ftr 

«rt 21 WttW «CTt ft f 

WW KraPNlJIV 
OHi ^WJMWIll 
ftWfl 

fa 11 wftrn* ntfi« *?oi m ■rffa if* nt* i iwitmci 
niifimi ntfo *??t? mi ci no fifoi wto n irw ?*, mfemjfi 
c*i«f*m ihj i ^ uci m??^ *mteu nwftftw mtfti 

??i n « dti* emm <tre?ttH o« «tf%*w ftiffa ni mums it# 
^ cm*? iw w. ?mt? *tw *nfcw miteir 

ntf?« vn n i nftmpw wffi*ti icniti nut}? item w i fa t ulw 
<A «nr« *ft#i ¥twr ntw i 

fa 21 mtifi nft? ikn *tor fifti «wi it*? toii mtifit 
*nfi?tf» «**m<rtw w ftffan cAfn* nm<? irftan nfe* i mu 
hpiw intifi* fartc? flow to cin cm ci, <« iw ititiiv. cmflati, 
mnffarti. uriciftiti, nfaftit*. emu, mi, ?n?m, ortfai favrtffa met i 
oifift ftm mu wot c«tt#?, n#H, orwtm n?t< jn Wfar fWfien 
fatfnf** «rctft® tticf i m?i mr ci wi nwri iti, cn*fn icof 
fltefti fi-2, ftfrtfii fl-6, f%fafirc-3, firttfii-ft Nrffl i 

mu mi fife* citflif fattimfa? mi citffarti nt*nmr* 
nts* iw itfaftcftft? mtffa fanmi * cvmn«Pni mtft* ?t* 
Awe? mitv m i v j t uf mrt? * uN^flu? $!*, m* Nnfli nta « 
iwi-nsiftfi fifon flow to i ntipi fare?? m sfcmi nfliwm <mr 

7 
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•tWntw* i crw * «t*i «v c*rtf$¥ ¥ft*i * ftc*V 

carrRsi *?!>« ¥twr to i tor fofar c^f fr*ft*fa 

TOtc** HfNr *tfow wi f%c»r^ wr$< $fsr*i to «ttt¥ i 

<btct* tot bifws *vw wfofa rrsi «m* *wt<«f»r, "t*si, 
cattfta, fiffe* <*t« ffefrtfai'e tow* ^ »r4t« ’ikswf ctoj Rnftro i 
cTOFfo«f*ts *i*ft*TO to to t5^ i ¥W& tofifcv TOta^i* 

fenro^fa TOt« stc** to* w% TOfo* ctoi *t* m t 

c** 

* tatfcfefc ¥»r cjffe'flfVfro RJte ftTO tow, wPiftwW 


f%f%*=r 


fcW* *TO Pitfrofe 
WTOTOqpWttw-i 
$fa*trf TO* %* *TO *t** ^TO* 

«r*f*i cnn toom *tfV* TOt-TO 

TOtTOfl-n witrntc*ri-i2-* *-w* 
w vrfTOstit a rt?:»i7i to TO* it* 
n*Mi tor «**< cwTO *rt*t tatfft* 
TOPPitar ttftc*' f**tTO tffaTOi fro 
TOlf*N *t*H* TON RfaTO* 
IfaTO *!& «•¥ «&foftfl¥ *fcl1 I fa* 
«l¥f?s? *rff 5W*flfr ItW C*** **t*N*t* 
WtlfclfH C^wN TO* *J¥ OIW ¥¥ TO 
wTO to **tf*fft ^wtf^f R*»r*t*r 
TO* toiii *r* 17^ ***** **t*N- 
wffcTO* cro wt* JffoTOw *fc*i 


TOl i cwfta *t**t* «t*i *r*N 9fei 17 
ftfatfc c*rtfro& **tfN*N *151-17 cto 
Wf** Rtfc &t*t* *t* *5c^tc<t*r-i 
TO* *fi to* wro cro cro 
C*f*¥ TOl «R*tft WtE¥*1 VF TO 1 

TO* to ¥5«rtwt¥-i-¥i to ftf- 
¥TO TON W^JTOwt* f*¥ CTO 
frocro wife fttwi <&*i < c^rffrofr 
WTO* f$* *lft¥HFW tn* dm 
nrttwi TOi, *jf^tt*rt? ¥1 ntft- 
¥tw •ftw ¥i«¥ 5 ?t*n «rwpn fcwrft* 

nflWl‘^r«t¥l fi^iwtCT ’Tttm TOK 11 
* 5 wtwtrt¥¥¥l 8 ferhpPr^^n^rs *11111 k 

j 4 * 

kMk* m* c*itfkd ^wtrlf <r^¥, 
onftwi <if^¥f», CT¥t* crWfrrWw wti, 



. SB •■■iim ; wn fcwrtfo* qrtfnt? wrfckt * 

wttfa* <4** nttfrv-TO ntfowti ifttft 

*ft*r <**{& wrtt «rfwf i jm ai >n ijc* pftWf' 

iftfH-ftwfFr aTOi « c^fvcO ^nw 5«rtroi ?rt*f«r« ^ c^tti cro i tfirri' 
to ’fiwtflnta ffo wtn *t*r *1 qjife njituti «n fK^«ftcn *fMlw 
fwcici to t’ffw-h ¥il fc«f i cwftnri 

3jJ¥ **nfa ntwi 5tft« >!CW «Tt5 ft* TO HtfafH *t* 

«rjci wfa qjrtcircTi stfti fan *nr *twi cwr W tottfi 



earjci *h<wwi *rc TOtwfr-l *j?H7 ntftnt* citf 
cto Rfm i (ftiti nfiwfir®) 


C¥t*f ntf> C 5 ^, ^ (Tffntfl WH faltCl 14 ffa) CTO 

«rti hr i wrfcfe snt* *fro <ro- Rt*iti ftfiw * sq*f#to to iti i 
foff ¥11 toci. itc« may*! « ¥t*| itiftb wft* qptttttori w *tfa 
^ntfta ,fatfc strew*, toi tn idf- ^fan TOfwi ,8* fopm ffpr* **i 
«ft*¥tw *t«itcs ntcii nrcchr »it»fc*i Rtftti Rtiti it &fc«i Pttfanfr 
* T5t< fa* «Cfa i *nvt f**»tft*1 TOtWtTO »lf#l flit! ctfl 

5* ftw fa*w| to* ^twtro sioti 
Mfsfljnni TOtwtH iMft fap ; «tttf* 
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ail ? itw fire* itwti tmnfitit ftn 
cn ttcv vti ft r ijittttwi it ntwiT 
iflm ftficw ic* mMN ^t*r <wr* 
nv «wi fiw i itftitcn njvtcttevi 
vt it*« fw^ arc* 
fto cn*t*w*ij *r*w itvtn 
ntirv acn fwnvtii «rt*fi ?cw i 

mtmfi '«qm* im wifen ^*»i 

5* mtl ’70 nftl f<«tv *lfwf* 
fcdtw fwtV nf*W WR ‘fClWit 
wwf*' nvn nt cvtiwi vn*t* ami 
IH *11 v^itfe anti ICiv aaflt fa«tv 
nfwcw w* n**mtnfa its cvtwarvtv 
^«i ir **f>iHP*ti nitnfoi ic« 
vfli fv«t« nfwcv* It$fl 

mjtm . ncnarvtv vn icitvtft 
isr-tcm itw, n* ifaitcw *w 
iff* fvvci its to* cartitcw *{Vci 
vrw i v<fiti cnc* iftmti 
hj cm* cnWf <t favwafii i$ 
nfin tfvfa *i i 

w cvci 4. fn. * i. n. fn. i$"i 
I fctfll II navtcv itvi vti—itn «fti* 
fvwtft ci*?t ntfveifii cvtvn iwnv 
cv, fifv ifa* tntci litmw ‘alto 

it uti entice r ifri cute* n 

C&ftcitv nflMtll ftft IlftCKt*. 


ett Wtoftl* ^Mtofrr 
ncwntntci faf* aw w 

fC? fvci It* life *$* ifa-Cftf it 

icictv i cncvtn it ^tv-<it* i*c*it 
ntci ft, vanifii inn i iti irtftcif*. 
$*p ncwtntcw i*ji i 

it* irtfvnfir vwti*. wfi* evtite* 
titvi vin « itffa* cntvti tofw 
v* v-r cvci fin view vcvt vlw fvfvl 
**ni mvtflt unfit ift* it i*n 
ntic* i faft it** vein *—ivi yfi* 
vtvv ntfa it* fvci vi ftci vttw* 
*m« vrtfiifn ** iwt* fvcit 
ItntllS w fan *cv i 

ftfcti# cvci i. fn. vtw itficici* 
cv, fatti* ett tfcftitfnfe* new* in 
ifw tnti* »*| w ih-cvlw* nuwa 
v^tci enwem i tin vmfvvt* 
cv* f**fafi* ici cvwciv «vv^ m:n* 
If IJtfwtl CV*M fCf f^ci v$* 
irtfvvti it imivi win utfwi 
itcit eve* vtci % v^nifii 

ICICI i 

it ncwiti tcitiv iwrv vtfiv 
v*tiH-nf*m nan i ttew %nw» vn 
it itftitm lflv-tvwrtvi cm vfv 
i fvmv nvcm ven if^i ixicm i 
m tttvn fvcnmcv* %% 

tun in vcmv» iivcvt imimftg 





TOWt TONi-ftfftfc fft* <(4N 
▼it ftfNf to i 

fitfTOd-ftOTTOfli top •Wfi— 
<MiC1i7*i 

TOftf «t* H <«*. ¥lft w ft. ft. 

* *f'* TOtfW 4* TOttH «t*H— 

ff<tuw>i n«ft, Iwt to 

<ft«tt*tft—•ffcflK.fl-ffWtOT <4* Ifl * 
«W»«1 ’•witll w*|« ffft^l- 
ftTOC* CYft«7*OT OTt* ftlCTl W9 
¥twt wtora frm ftfi fir® in it i 
ftm cm, fkvn ¥n whtot 4 
•Wftlfc TOM *«ito WOT I *!*fcl& 
TO to—towoti or tot *t*iff* 
ftw wot-cto, to, to Nitft, 
c*r«fti w ftn fTO-*rtmi arrow 
«IW *flOT Ufa sot fan to to i 
utmtfor ’anttn fttw *c? ¥tfwf i*, 
wt TOit« in fin fftn arm to i 
ftftTOwtwtn* wot, fftn ititf 
to| «rfif cwii TOc* artmvn sow 
« frw oft fts'*wtw cTO-wti 
ftwiftcroftnnfw i 

Ctfa ft*CT ftMtfftl TOItf Ift^OT 
cTOi *ti wTOift ft ft**r, 
TOU! TO ftf* iff fOT TOrtwr 
CTO t 

itWN OTH TOtOTfft# TOOTl 
TO frotft TOOTt OTt*ftt *ft*TOt* 


TOftwfwfOTft TOtni *TOs to TO 
TOOT, ¥1 ttfw ftd CTOOT11 i 
TOITOCT ^Wtl tftl hlTOHUfin 
sew Toot ntTO wfrtwi TOft 
CTO fTO TOfftftl ¥ft WOT t 

ff&WTO 

»twfrft*i (TOfOT^ni> arc* nfrti 

**"* TOtfl* 4* TOtCT **W—fftf 
TO* fcn nfM-faiftti fUTOt 

IfUfllll fftf If TOW TOOTf* 
*Ttfcf TO!, firotlN ¥ cTO TOOT 
ftSPI ^ W fc»ft *H WOT I 

*tfwftfi fttfarow* cffffjt*! Ifth 
ftltfh-41'TOH* ill ft«ft «ftOTtff¥lOT 
fftTO—¥t*W «» <1 «tffttl TOKftfU 
TOftfJ 081 ftTO, TOtfl CTO 

OTtintl ftTO! ¥fft C!*W TO I 
TOIOTfjftfiTOi 

OTtfolft C1C¥ ft. ft *ti ¥f> TOtfi* 
4* TOtor *tft TO—TOlTOff ftrotji 
¥ TOfo** ftft 4*fr Off-*!* fft«l 
ft*t< 4«!tfti *ttwt ntm TOf iw 
¥-1 fWHOTWI WtflOTOTf I TO ft, 

ft fttt* fftjt* ntit Tow oft* or 
nftro ntwi ntm to, toot ore** 
cTO TOrtti «rttt nt*n *tn wr *-r 
torowt ¥rftwn ^tow vf 
itTOft TO TO# fwnpn /it 



/*» wpwppi ^mmW'mm 

<j { 

<4*t*f ^tw «f4N *ft *m wmto* <m^mb mm> 


wfwilfcftwi ^ * r 

#ffw iw 9*1 cfrtijpttcvt €WKm* 
<mr *tif% *»tcf «w «kw 

fit wi cstvt €t0 «ft*ti in t 

4)RNmM 
*H< 4? fff am «K * 
# » WW tor 1970 ftt*i iltwHftl 
fWrP*ffi wf# wIW WflWP WWFf 
CfftOI , S*fft fill ffffttl OH fCItf f 

*ffWN ft*-wi *wt«m* *1 ft f* * 
tli it* ww *rtti, rnt «* »n 
iitfr«m 15 v* ftwi 

#R <MfW ^fWffll ^PPW fit ffFlW 
OW*l ft* IllfVi vim, *t* *rc*t*«t?t 
«* trtftffcn v* i • 

*1 *f*r wen im itt Ifwwl «tt«, 
ntftsfa, c**iH jprt, Ittftw, *$*, 

WnWIi i^Hi ^WnW fl'fll 


nnwi * ctfm&K* «tt 

ftf stf *rw cf ffittw ftp* ifttl 

cm 

* a *1* «* ti %«r uti mm 

Htfirl * ‘ *’ * * 

Mi V 

<5f nTWtHGf 4nm twff 

13* sft«w qf •rtf^ttfei «t* ^href 

•w m c^¥ Ho, *tto « fWHr 
ftfiif i *HW fctnfttfaH 

t 

ftfirf®, o»t»n f wnf-£fc «fil $W i 
ntfiwtfwt «t *fi*‘ <jfav 
#tw* <joh fiUNl #*-*&*' 1*fi 
fan nit* *i0? fa^fa ft f¥t* 


«* wwa:—*t*a 10- noili **t* 
ftvtoft 686 rrktw (*) Hf^ m0PT» 
*7 fwn tH f«W 4 m **Wt *ifNt 
W <w I 






